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E. J. Btoiti!, M.A., F.E.S., President, in the Chair. 



The Mioutea of tlie last Meeting were read and confirmed. 

Mr. Knobel annoimced that 67 presents had been received ainca 
the last Meeting. Amongst these was a complete series of the 
obaervationa of solar spots, of double stars, and of the zodiacal 
light made at Eome by Padre Ferrari ; also two old Sun-dials, evi- 
dently made in Paria in the last century. 

The thanka of the Meeting were unanimously loted to the re- 
spective donors. 

On the motion of Mr. Finch, seconded by Mr. Mattim 
WiUiams, Messra. Leclcy, Talmage, and Tupman were elected 
Auditora. 

Mr, Ranyard read a paper " On a Narrow Belt on the Planst 
Satum." He believed narrow belts were very rare on Saturn, and 
did not know of any others having been observed. On the 4th 
November, with an 18-inch glass reflector, he observed a narrow 
belt stretching across the disk and slightly fading away towards 
either limb. It was nearly as easily seen aa the Oaasini division 
on the ring. He did not determine its position very accurately. 
He showed it to two persona, who also aaw it. He saw it again on 
the 13th November, but oot so clearly. He pevertheless felt 
quite sure of it, and watched it for two houra, and at moments, 
when the definition nas good, traced it across the planet. On the 
ziat he aaw it again, and showed it to Mr. Hopkins. He had 
tried to find whether any other person had seen it, and found 

TOL, vn. B 




Uj ■ttratiaB «aP cUeftf A»<tod to the AAbi- 
tim, a»d sot to tlM ramtere «( tW bdt. A goad Aal itf tins 
«M oeemfitA 'm Atrnffog * y epie««. and adc^ peaph to look 
UtfMfb iW telcMopc M witMMa to «to« I beltntcd 1 nv. 

Mif/nr IftnAd. TIm qtrntion ia, «betk» Mr. BwiTard natind 
Mf tmiw snonftlMis witb regard lo Ha proper fonn in tbat pu«n«l 

;V^. ft/'nyniil. Mj attention wu not attrvted bf aar thing um>- 

Mr. If» Ut H<u, I umild niggest that Mr. Banvuil should make 
arirrtbvT drnninKt givini^ tl>^' proieet ion ronnstentlr with the pceition 
of tti« nxi* 'rf Kattiru, aod ibm mr nhether that repivsents what 
h« fU!tiinll^ ■aw. 

jW/-, llanyard. In Mr, llopkiRs'ii drawing and in Dr. Copeland's 
(l«f<eriritii;ti l\m )j«H i* ffirini na a liltle further towards the south 
than ifi miiiP. 1 majic it a liltle nearer the eijuator. 

Tim /'rmitirtit tlcMTjIml a paper " On the supposed possible inde- 
ncjuinu-e i>( Uowwl'" niid I^vi-rrior'i eipresBions for the mean 
Mtiftttud" of IhfHiiii, ■iilijcd to the conditions imposed upon them 
by tht'ir ii«i' in rrmliiiil A it roiiomy in the determination of mean 

Solar Time." Ili' I l'"pl' -xcr Cay Iff and myaelf are quite agreed 

that if you ''IN j'l' r l;< ■ I i "XiireMioniandLeverrier'aespressionB 
for the l«ii|^itij'!i ""I H 'iiii Sun to refer to two perfectly inde- 
pendent moving I'liiiilx, lli'ii my reiiult would be wrong and the 
old view correct ; but Ihnt if these oxpressinns must represent any 
continuoua motion as I niainlatn, then that my result is right. I 



1881.] lite Hoi/al Astronomical Socielij. 3 

have therefore, iu. the jireaent pnper, tried to abow that us we use 
these e.ipreasions t.bey are at necessity the representatives of areal 
niotiou, viz. thitt of the Sim il«e]f Id raeaa longitude. For before 
vie can compare any lunar theory wilb observations, we require 
not only the theoreliciit poaitioa of the centre of gravity of the 
Hood, but the centra of gravity of the Eurth, and the motion of the 
£arth about ita centre of gravity. And as we mnke no distinction 
in our tlieories between the real motion of the yun in longitude 
and that of the mean Sun, ihe meaning of the real Sun is fixed when 
it is used to determine the mean solar time from sidereal observations; 
and the value of the Moon's mean motion thus becomes absolutely 
dependent upon the particular value adopted for the mean motion 
of the mean Sun. 

The real difference between my views and those of Professor 
Adams appenrs to arise from Professor Adams considering that in 
some way or other we have a measure of the true mean solar day, 
defined and died by authority, like a standard yard ; whilst I can- 
not recognize that such a unit is available in practice, and consider 
that we have to proceed from what is known, and assign it as some 
definite angle, which must be the angular velocity of the Sun in 
some interval of time, which I adopt in conseqneLice as niy unit. 
The exact proportion of this adopted unit to the true mean solar 
day would not be known until our theories » ere perfected ; but 
as all changes in the adopted angles are necessarily proportional to 
th(Be in the adopted units, we can in this way idways correctly 
allow for changes. I have very carefully considered my views, 
uud I am satisfied that the results which I have brought forward 
are correct, 

Profesnor Adams. I am sorry to differ so completely from Mr. 
Stone. I think a great deal of the matter he has introduced is ir- 
relevant. The subject of the determination of the mean solar time 
appears to me to be a very simple matter. The President has said 
that the mean Sun is an arbitrary body. The mean Sun is simply 
the phice of the Sun cleared of the ecliptic and other periodica! la- 
equahtiea to which the Sun's motion is subject. 

Professor Adams then read a paper which he had prepared on 
this subject. The mean Sun differs, he said, from the true Sun by 
a calculiiietl quantity which was positive or negative. The mean 
Bun is quite distinct from an arbitrary Sun. Mean time is simply 
determined by the transit of that body : supposing it to move in the 
equator instead of the ecliptic, mean lime is meaiiured by the motion 
of that body in hour-angle from the meridian of a particular place,and 
not by the motion of that body with reference tfl the equinox. In our 
measure of time, mean time increases by 360°. Whilst themean Sua 
leaves the meridian and returns to it again, in a year the mean Sun 
performs 365 revolutions, and not merely one; whereas, i£ you refer 
to the nioliou of the Sun with regard to the equinox, it only per- 
forms one revolution in the course of the year ; therefore the actual 
rate of revolution by which we count time in regard to a fixed me- 
B 2 
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ridi&n ia 365 times as rapid &9 the motion in longitude, which ie the 
whole mmtter. The motion of the meui Sun in longitude ia what 
detines time kccording to the President. The discrepancy between 
Mr. 8(one'a theory sod the fact arises from this, that mean solar 
time is not measiu«d by the motion of the mean ynu in longitude, 
but by its motion in hour-angle, which is 365 times greater in 
amount. Mr. Stone's theory does too much; it over-corrects, 
and as years go it will orer-correct more and more. 

The 'Frttidfnt, in replying, wrote the following equations on the 
blackboard, and asked had Professor Adams considered the effect 

upon his calculations of the term jr— . (, which has usually been 

neglected. 

8ine«=A-H(2T-|-n)(,=Bessers expression, is the expression 

for the sidereal time ; and if ',=( 



(■^^■> 



we get «=A-!-{2,r-!-n+Sn1{-|-2jr~.(+C27r-|-.0o, 

which can be made equal to 

=Lererrier's -f-an^.i, 

Mr. Olaither said he had a paper, communicated by the Asiro- 
nomer Royal, " On the Spectrum of Comet 6, 1883 ;" and another 
paper " Observations of Comet 6, 1883 (Pons-Brooks), made at the 
Boval Observatory, Greenwich." 

The Astronomer Royal said, in regard to the first paper, that the 
spectrum of the comet was the usual cometary spectrum, and con- 
sisted of three bands agreeing in position with the principal bands 
seen in the spectrum of the Bunsen flame. Theredid not appear to 
be any very decided continuous spectrum except from the nucleus 
and the parts of the head immediately around it. The brightest of 
the three bands, that in the green, was traced for a length of 4' 
or more. The observations had been made by Mr. Maunder, 

Mr. Olaisher said two or three papers had been received referring 
tn the subject Mr, Stone had brought forward. One was from Major- 
General Tennant, " On the change of the adopted Unit of Time ; " 
and from Profetsor Cayl»y, " On the change of the Unit of Time 
implied in the substitution of Hansen's for Bessel'a eaprcsaion for 
the Longitude of the Mean Son ; " and a third, from Mr. Stone him- 
self, " On the supposed unreliability of the Greenwich Observations 
of the Sun in mean results." 

Mr. Mattieu Williams said that it had been suggested to him that 
the remarkable sunsets we had witnessed of late were due to a 
cloud of meteoric dust. He hod therefore exposed sh'ps of glass 
(^ordinary microscopic slides) in suitable situations where dust ordi- 
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ntuilj fell, and Uiea toodimg tbem wiUi ■ Utile add, and i 
tbe ordioAry mgeDts, had obtuned oa indieilKWi at bvo. 
the 5th or 6tlt Uec m aoow-vtorm mw on, mad tbe wind A 
It was N.E. preWoosljT Ui tfae expenmients beittg made, and fl 
changed to tneX.W, Tbe expecoaeats were made at 8toaA ^ 
near the edge of the Wnld of Uanow, and with tbe wind in iMt 
direction none of the atmosphere of Londoti was brooght. "nie saov 
came acrosg a port of Enguod k« populated than anr tntxpt the 
Moors, 60 that the sample was as good as could hai*e b««n obtained 
at a place a great manj miles from Loudon, lie had colIe>.-tMl as 
moch as 75 ounces of ihe enow, and upon testing it ti-tth hydro- 
ehlorieadd had obtained th« usual iodica'ioaa of iron. One inter- 
esting feature about the precipitate was that it was more of a green 
colour than is obtained from pure iron. He had not had time to 
make a ijuantitative analysis, or to go into ihe question as lo whether 
it contained nickel ; but the presence of nii:ki#I was strongly sug- 
geflted. He had obtained indications of the presence of magnetic 
oxide of iron, which had been conHrmed by the uiagnet, the lai^r 
graaoles of the deposit being those that showed the tnoat decided 
magnetic property. Of course this afforded no positive evidence of 
anything abnormal, because at present there were no data to ehow 
what was the normal condition of the deposit that usually comos 
down with the snow ; aud nntil the presence of nickel was decided 
positively, the result was not so satisfactory as it might be. Hia 
principal object in bringing the matter before this Society had been 
to suggest that observations of this character should be made regu- 
larly at euch observations as those of Ben Xevis and the Puy-de- 
I)6me, and that calculations should be mode of tbe fluctuations oF 
the percentage of iron, and possibly of nickel, that may be found 
in the enow at different places under varying meteoroli^eal con- 
ditions. Such observations could scarcely fail to bring out some 
interesting facts. It was necessary first to ascertain the normal 
amount of iron present, and whether that amount varied with the 
direction of the wind or other conditions or at different periods of 
the year, and whether the normal deposit was like the meteoric 
dust suggested in the present case, and whether this was the 
normal amount. Of coarse a great many precautions would be 
necessary ; but he hoped we should have in future many observa- 
tions in many places, and more particularly at those observatories 
in elevated positions, and perhaps the cause of these sunset effects 
might be brought out. 

Mr. Knobel. I should like to ask why Mr. Williams attaches 
importance to the presence of nickel, He did not mention why 
nickel should he suggested. He said there was a green colour 
about the precipitate, and that that was evidence which indicated 
nickel. 

Mr, WSliamg. The importance of nickel is this— meteoric ii 
is usually associated with nickpl. whereas terrestrial iron is not. 

Mr. Knobel, Yea ; but is there no further evidence of the J 




k 



6 ProeeetRnfft at Meeting of [No. 8U 

presence of nickel than a alight greenish colour in the ferro-cjanii 
oE iron ? 

Mr. Williamt. I hoTe gone a litlle further thnn that \ I mi'ghl 
mention another indii-ation, I have leateil a riinnll quantity of th« 
filtrate from the cyanide. Cyanide of potassium iu excess absorb* 
cyanide of uickel, and it is soluble in eseess. 1 found in tl 
fil trate indii'ations of something very siispieiously like nickel. I 
though nickel is suggested by the eiperiment, its presence is by 
means proved, and I must apologize for bringing the subject forward 
m this imperfect manner. 

Mr. Raiiyard. Mr. WiUiaius sent mo n little of this snow-dusti# 
and it seems to be satis facturily free from terrestrial matter. Tben 
was no indication of carbonate of lime, as there would have been il 
it had contained dust from the Weald of Harrow. It contains i 
great number of particles which I have been used to call meteori* 
particles ; they are covered with black oxide, and are oE peciiliairl 
shapes, usually very small. Thore are some larger particles of t 
amorphous kind, some covered with red osiUe, others with bta< 
oxide, and there are grains of quartz and sand. I havQ compare^ 
it with volcanic dust produced by an eruption at St. Vincenb 
fliat also contains some black oxide. It is possible the heat of tho> 
Tolcano may be sufficient to convert iron into the black oxide ; b9i 
it is possible that we may have magnetic particles in the upper aixt 
that are not meteoric. They would be proved 1o be meteoric i^- 
tiey contained nickel in any large quantity. If some of the dusft 
is immersed in glycerine on a mici-oscopic slide, and a bar magnet 
is brought into the neighbourhood, the porticlea attracted by Ibe 
magnet wilt be seen to turn as you carry the magnet round, ani 
you can immediately see which are magnetic. The small meteoruS 
particles are of a peculiar shape, so that after a little practice ifi- 
is possible to tell which will lum with tbe magnet as you watdiv 
them under the microscope. i 

Mr. Kiiobel. Tou mean that they possess the property of polarity.-. 
Mr. Hanyard. Yes. These particles have been tested with sul- 
phate of copper, and it is found that metallic copper can be thrown j 
down on them, and that shows that they contain metallic iron. Mr. 
■Williams's dust was darker than that I have found in snow in 
former years, in which there was a comparatively light powder, like 
Bome I have here (volcanic dust), which is nearly white. Mr. 
Williams's specimen is quite black. It is an interesting question 
whether this matches the colour of the dust thrown up in the Java 
region, and whether it came from that volcano. Can we account for 
dust thrown up into the higher atmosphere appearing all over the 
world at once ? For example, the eruption took place on the 26th 
of August. On tlie 2nd Sept., a blue snn and sunset phenomena 
were seen in the West Indies. Could that have been produced by 
the volcanic eruption? If so, we must believe that the storm 
would travel round the earth at the rate oE zooo miles a day for 
wvendava, without producing a cyclone at the sea-level. There 
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WM scyclone in the West Indites three days after (on the 6th 

September), but there were no great slontis elsewhere. AVe can 
bsrdljpredift what is pOBsihIe in naluri', but it does Bi*in to Iw iin- 
prab^fp at first sight ; a good deiil of evidence is ni-edi-d lo prove 
tiiat tliat dust waa brouglit from the volcanie regiou of Java. The 
TCnset phenoTsena were seen in other UirectiouH at the same time. 
InAnatralia they were seen on the loth Sept.. and ponsihlv earlier, 
on the 9th in Ceylon, and on the and on the Gold Coast. The eauae 
must have been widely spread and very rapidly spread. If it waa a 
melMric cloud that tie Earth passed through, one would exp-'el a 
whole hemisphere of the Earth tobeequallycovered with it. Light 
wiUbatbrownontheBuhject if we can iind out when the phenomena 
begin at the Tatioua alationa. I think facts are coming to light whieh 
showthat it was not equally distributed over a whole hemisphere at 
first ; but if dust from the Java eruption can be collected, and dust 
from enow, then the two dusts can be compared to see if they 
niBtch. I may mention that this dust brought down in the recent 
snow contains a nnmber of rounded particles, quite as much rounded 
M tbe Egyptian dust that has been blomi from the Sahara. The 
angles are very mnch rotinded. It also contains a quantity of 
bbcli oiide ; and' it seems to be intermedisde between the Sahara 
dust and the smaller particles of dust blown by the Sirocco winds 
Md deposited at Home and Xaples, which is, no doubt, the finer 
porlions of the dust carried up from Africa. 

The Astronomer Royal. It is an important point to settle 
whether the black dust has ils origin outside the Earth, or whether 
it may be due to local terrestrial causes. 1 should therefore like to 
ask Mr. Williams whether there is any possibility of the iron in 
this dust coming from any of the furnaces in England. He men- 
tioned that the wind was from the north-west ; and that suggests a 
suspicion. For that reason I think his proposal that observations 
should be made on the tops of mountains a very good one. I should 
also like to ask whether these particles showed repulsion under the 
application of the magnet as well as attraction, because if they 
were truly mimetic, they would show repulsion at one pole, and 
attraction at the other. 
Mr, Knobel. Mr. Bauyard said they exhibited polarity. 
The Astronomer Royal. They were repelled ? 
Uf. Sanyard. Tea; they also esiiibifed polarity, and formed 
themselves into little strings, with the bar magnet. But black 
magnetic oxide from the furnaces would also show that. 

Mr. Williami. There is nothing definite shown from that. If 
you have a piece of soft iron it does not show polarity ; but when it 
is sufficiently hard it assumes polar disturbance, and you get repulsion 
as well as attraction, and then you would get the rotating disturb- ■ 
ance described by Mr. Kanyard, but not repulsion. I do not think 
under any circumstances you would get repulsion of small particlaa 
strongly magnetic. 

TAa Aitronomir Royal. What I want to know is, if there is any 
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distinct evidence of the iron being truly magnetic — not merely of 
the particles being iron ; because the magnet will attract iron, but 
it is only magnetic oxide of iron that exhibits attraction and 
repulsion. 1 understand that it requires a little delicacy to deter- 
mine that with such small particles. 

Mr. WilUutM. 1 used the term magnetic oxide generally. We 
call it magnetic because it exhibits a magnetism similar to the 

The Aeironmntr Soyal, I merely wished to have a fuller expla- 
nation of what was meant by the dancing about under the action 
of the magnet. 

Mr. Williams. Then, as regards the travelling of the iron-dust 
from the furnaces, the nearest furnace of any magnitude would be 
about loo miles owaj. The specific gravity of these granules 
would be about 4^ times the spfcific gravity of water, aud they 
would not range through the air very rapidly. They would be as 
large as a pin's bead. 

The Astronomer Boyal. Were not the fumacee in the direction 
of the wind ? 

Mr. Williatng. Some would be (in Northampton and South 
Staffordshire), but this was close to Ixindoa., 

The Astronomer Rogal. It seems possible that they might come 
as far aa that. 

Mr. Williams. Some of them would not go two miles. 

Mr. Brett. Are not these particles supposed by some people to 
come from Java ? 

Mr. Lechy. There was a letter on this subject from Mr. Preece 
in yesterday's ' Times,' explanatory of the enormous height to 
which volcanic dust in an electric state could be raised ; and there 
is no doubt that in the desert the sand is carried up by electric 
currents to a very great height. There is a description of this in a 
book published, about 25 yearsago, by Mr. Atkinson, on the 'Upper 
Amoor;' and he describes the sand-storms in the desert of Gobi, 
and gives a description of pillars of sand moving over the face of 
the desert. There is also Capt. Butler's ' &reat Lone Lund,' in 
which he describes enormous currents of electricity passing from 
the earth to the afiuosphere. Mr. Preece refers in his letter to 
this volcanic dust, which is carried by such enormous electric cur- 
rents into the atmosphere, where they would be kept up by the 
repulsion of the electricity. 1 would strongly recommend every one 
to read Mr. Preece's letter. 

Mr. Ban-yard. I do not think it is necessary to assume that 
there is any electric action about the pillars of sand. 1 observed 
them when I was in Egypt with the Eclipse Expedition. There 
' was a great stretch of sand, some 9 miles in length, on the opposite 
side of the Nile, and every morning when the wind blew we were 
able to see it carry away a tree of sand. "We could n atch it through 
the telescope very well, and I did so several times and saw (he tree 
form. It is mysterious how this dust, if it comes from Ja\ a, should 
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muain in the air more than three months in such large purticlea. 
I cannot see myself how it is they did not come down. If ther are 
meteoric dust, they would be in the upper atmosphere and migbt 
go up and down as spiders' n-ebs do, carried up iu Ihe daytime in 
the hot air, and comlDg down at night, so that there nould be no 
direct fall. The Sahara dust does not remain in the air so long, 
though it occasionally gets across the Mediterranean to the middle 
of France, but never so far as England. 

Mr. WiUiami. May I add one remark ? There were tn-o di- 
etiact BUSset-glowB almost every evening. First of all we had the 
ordinary aunset-glow, which we may call the normal Bunsct-glow, 
illuminating the clouds, and then in a few minutes, perhaps a 
quarter of on hour after sunset, it has passed away, and those 
clouds have become dark. Another and a brighter glow has ap- 
peared when the Sun has gone down perhaps half an hour, and it 
illuminates the atmosphere at a height far above those clouds, and 
those clouds which iu the first glow were of a rosy or red colour 
have beeome black and projected on the second glo«*. I noticed 
that particularly in the early part of this week, I walched it from 
the Harrow road, near the Loudon and North- western Kjiilv av, and 
BB the railway engines puffed out their steam, it was projected 
black or purple on the later glow and was perfectly opaque. The 
idea presents itself that there may be an ordinaiy sunset-glow due 
to what may be in our atmosphere, perhaps iu some of our ordinary 
particles of dust, and another one beyond our atmosphere ; but it 
appears to me that this meteoric cloud which we are going through, 
if it be one, must be of vast extent, aud it may be a part of our solar 
system prevailing between us aud the Sun. liut the question oE 
course would lend to any amount of speculation ; but the question 
about dust from Java is to my mind hardly discussable ; because if 
something had been thrown up into the atmosphere, unless it were 
charged with hydrogen gas it must come down long before three 
months had elapsed, and there would, at any rate, be a gradnal dimi- 
nution ; but whatever it is, it is still going on pretty nearly the same, 
aud there has not been much diminution. The lost week or tv o have 
given us some splendid displays. The conditions are that there 
should be no clouds in the neighbourhood of the Sun. To-night, 
coming to this meeting, I observed a red glow round the Moon at 
a distance of about lo degrees. I saw it very distinctly when tho 
Moon was below the house-tops; it was not a halo, but a rosy tint 
very different from it. 

Mr. Knobel. The only observation I have made with care was on 
Tuesday last, when there n as a brilliant display of red. 1 had a very 
dear horizon to the sontb-wost, and no house within ] 5 miles. I was 
able to determine and watch the disappearance of the redness. I 
was able to watch it right down to the horizon, and to tafce the 
lime of its disappearance with no greater error than 3 minutes. 
The redness disappeared when the Bun was not more than 10° to' 
below the horizon. 
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Mr. Fijieh suggested that the velocity of propngation of the par- 
ticles might be quite sufficient to eoable them to travel in the di- 
rection of the Trade-winds so far as the West Indies by Septem- 
ber 2. But if it wan objected that the particles ought to have 
travelled as far north or KOuth in the same time, it might be an- 
swered that the action of the Trade-winds coming from north and 
south would have retarded motion in those directions. With re- 
gard to the particles, if they were supposed to be little globules 
tilled with gas, it should be remembered that being intensely hot at 
the lime of their formation they would be extremely light, and 
would therefore be a long time in coming down. With regard to 
the correspondiug phenomenon o£ the lighter particles carried down 
by rivers. Dr. Bouth hod shown the immense time taken for the 
fine particles in rivers to be deposited in the sea, so that it might 
extend into years. There need be no difficulty, therefore, if these 
globules were filled with intensely rari£ed air, in their remaining a 
long time in the upper regions of the atmosphere. 

Mr, Sanyard. The difficulty is that they are not pumice, but 
they are iron ; and not small particles, but large ones. I do not 
know that they may not have come from a volcanic region. There 
is a quantity of siles in the dust brought down by the snow, a 
quantity of black oxide, and some iron particles, but no carbonate 
of lime. In some volcanic duet there is carbonate of lime ; but in 
these specimens there is none. 

Afr. Bryant. Have these phenomena been noticed at sun- 
rise ? 

Mr. Baayard. Oh 1 repeatedl)'. 

The President. Amongst all these speculations we should re- 
member that there has been a considerable disturbance in our at- 
mosphere. All the stations round the world have registered storms, 
and there seems to be a serious barometrical disturbance. At all 
events the velocity of propagation i-au be determined with consi- 
derable accuracy, and these barometrical disturbances are certainly 
connected with the Java outbreak ; but whether the sunset phe- 
nomena are due to this dust brought to us from Java or not, 1 am 
not prepared to offer on opiniuu. 

The following papers were also announced ;^ 

A. Marlh. " Epheraeris for finding the Positions of the Satellites 
of Uranus, 1884." 

W F. Denniiiff. " The Rotation-period of Jupiter." 

Osn. G. H. Willis. "Note accompanying a drawing of the 
Great Comet b iSSz (an extract from a letter to Mr. Stone). 

J}r. J. ATorriaon. The Orbit ofthe Great Cometft i88z. 

The following gentlemen were duly elected Fellows of the 
Society :— C. K. Clarke, B.A., Joseph Morrison, M.A,, M.D., and 
lUjor'C. H.Fisher. 

Ti* Meeting adjourned at 10" o"". 
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Meeting of the Liverpool Astronomical Society. 
Tk! third Meetin? of the Seaaion was beld on Monday, 
i7DMember. The Jiev. T. E. E^pia. B.A. (Vice-Preaident), in the 
Choir. Ten Members were elected and fourteen Candidiifes pro- 
praed. The ChaifiDan aaid that a parcel oE books had been pre- 
sentodto the Society by Dr. Ball, Aatronoraer Eoval for Ireland. 
Thii gift, which was in itaelt' valuable, was rendered atill more bo 
tiT the kindly expressed letter accompanying it. lie had creat 
jmura in moving that a special vote of thanks be accorded to 
Dr.Ball. (Applause.) This was seconded by Eev. J. H.Honeybitrue, 
ltA,i and carried unanimously. A paper on the proper motion of 
Sim-epots was contributed by Miss E. Brown. The observations 
trera itinde, on 8 Nov, last, by projecting the Sun's disk on a sheet 
of vhite paper. Two small spots were drat visible near the E. limb, 
followed by a larger one, then just coming into view. By the lime 
these spots had advanced Ealrfy on the disk they formed a well- 
niBrkeii group, and it was plainly evident that the two first observed 
Here much nearer to each other than to the third. But on the 
ti Nov. the relative position of the three spots whs altered, the 
central one having gone backwards till it was about halfway 
between the other two. This seemed clearly to show a retrograde 
inotiou in the centra! spot; and it may be as well to remark that, 
during this time, neither of the spots esbibited any changes of 
outline, as is so frequently the case. The positions aud shape of 
the spots were illustrated by carefolly executed diagrams. 

A paper by Mr. J, E. Gore, F.R.A.3., was read. The remark- 
sble variable star ^ C'yg"' ^^ lately passed through a maximum. 
The period of its variation was not uniform, but, on the whole, the 
observations showed that it had been slowly increasing. At its 
brightest it seemed to vary from the 4tii to the 6th mag., but is 
nsually about 5 m^., as at the recent maximum. The variable is 
Bayers xCy^i, aud boa been frequently confused with 17 (Fl.) 
Cygni, to nhich Elamsteed affixed the letter x ^J mistake, the 
variable, which is the true %, having been faint at the time. He- 
terring to the previous paper, Mr. Espin said, a request was received 
from Mr. Gore in September to observe the maiimum. The 
systematic observation had been taken by Mr. Gage. The com- 
parison stars were 17 Cygui.of 5-2 mag,,and8 Cygni of 4-6 mag.; 
but most of the eatimations were made from 17 Cygni. The value 
of different stations, widely apart, was shown from the fact that, 
while during a fortnight the weather was unfavourable at Balliso- 
dare, observations were secured on four nights at West Kirby, There 
were some discrepancies in the resulting magnitudes, but these 
were probably due to the plan they adopted of placing the opera- 
glass out of focus, which, in a great degree, eliminated the colour. 
The variable is a fine orange, and he had found the difference 
between the brightness in and out of focus was about half a 
magnitude for orange stars. A paper was read by the Rev. S. J. 
iiAmaoD, F.B.A.S., on the After-glow and Aurorie. The extra- 
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ordinary character of the dawn and eunset tor somp ten dsya 

previous to the 6 Dec. had attracted much attention. The rule 
had lately been, that, for an hour after eunset and an hour before 
sunrise, the heavens had been suffused with an intensely ruddy 
vapour, the illumiuation being often grand, yet no actual aurora had 
been witnessed, at any rate in Dorset. The nearest approach to 
an aurora was on Saturday, i Dec,, when at 5'' 15" a very fine 
semicircular auroral cloud stretched across the sky from a point 
due !N. to the H.W., ending in a mass of cloud at a low altitude, 
After a few minutes the cloud passed toward the E. and died 
away. In the W. there was at the time a ruddy cloud indented 
with dark finger-shaped rifts ; the whole thing had probably been 
an edition of what ia termed the " after-glow," referred to by Sir 
J. Herschel. That it had not been auroral was clearly shown by 
the absence of flickering or streamers, 

Mr. W, E. Jackson wrote that in Constantinople they had had 
the most glorious sunsets imaginable. On the istDec. the crescent 
mooc, then a little more than i-8 days old, was, in his 4-in. refractor, 
of a pale green, and the bright limb seemed to extend to an extra- 
ordinary distance round the dark body. On the 4th, the Moon, 
Fomallmvit, and Vega seemed to float Jn a rose-coloured sea, and the 
thin fleecy clouds, which slowly drifted across the Moon's face, 
were of a beautiful pale green. 

Mr. Giemmill, in a short paper on 95 Herculis, du^cted attention 
to the estimates of the colours of its components. He said that, 
as these colours had been put upon record by different observers, 
they seemed to differ greatly, and, as a consequence, it has been 
suspected that the colour of one or both is variable. He thought, 
however, that many of the apparent discrepancies were due to the 
want of a reliable standard of colour. 

In a communication to the Society, Mr. A. Stanley Williams 
called attention to the effect of mist in altering the relative 
brightness of lunar objects. He had lately been giving some 
attention to the determination of the brightness of different 
objects on the Bloon, basing his estimation on the standard objects 
photometrically measured by Prof. Pickering at Harvard, To take 
what was perhaps an extreme instance, a sUght mist or haze would 
spread over the sky, and the standard objects, Pitatus and Mercator, 
of 4'lJ and 4*4 mags, respectively, would be scarcely distinguishable 
in brightness from Billy and Grimaldi, of 5-4 and 5-2 mags. 
Again on a night to all appearance precisely similar, whilst the 
two first-named objects would be of their normal brightness, the 
two latter would appear almost perfectly black and much darker 
than they should. Even in the pure sky of Brighton these curious 
changes were a great inconvenience and source of possible error ; 
but on coming to London, the whole phenomenon was greatly 
intensified, and the standard objects were in a state of almost 
constant change, sometimes altering from one extreme to the other 
in the course of a few minutes. 
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The Period of iHe Double-Star Delta Equulei {OS 535)*. 
Tub 4^ magnitude star S Equulei hia been known na n wide 
pair since the observations o£ Sir AVdliam Hersfhel, by whom it 
WAS first lueasured in 1781, It was subsequently measured by 
South, and later bv W. Struve and others. As a double-star in 
these respective catalogues it is known as H, IV. 37 = 8 78; = S 
!777. 

In 185a Otto Strove discovered that the principal star of the 
wide pair was itself an eicessively close pair, and it was measured 
by this observer at the Pulkowa Observatorv a number of tiighta 
between that time and 1S74. It was evident that the motion was 
rapid, and the period prolwbly as short as that of any pair known, 
but the measures were isolated and scattering, and too iinoertain as 
to the quadrant to gi*e any definite result, although it was supposed 
the period was some multiple of sii or seven years. In 1880 I 
made a set of measures on five nights, under veiy favourable con- 
ditions, with the 18^-inch Eefractor erf the Dearborn Observatory. 
The components were then well separated by that refractor, the 
distance being a little less than o"'4, which is about their maximum 
distance. These measures have been repeated each year since 
down to the present time. The distance now is only about o'-2, 
and it will therefore appear single in all but the largest and best 
fefraetors. These later measures are important in this inresti- 
gation, since they not only gite definitely the direction and the 
rate of motion in this part of the orbit, but also fix with certainty 
the direction of the smaller star, which was very doubtful, to say 
the least, from the prior observations. The components are so 
nearly equnl that the difference, which is only about three-tenths 
of a mngnitude, would not be apparent in so close a pair with the 
ordinary telescope used. With the single exception of my obser- 
vations of the present year, all the measures have been made in 
abont the same angle {+ iSo°), or at the maximum distance of the 
stars. By making use of the later measures and taking them as 
the starting point, it seemed possible to work bock and so correct 
the earlier ones for quadrant and arrange the whole as to give a 
closely approximate period. For this purpose it is not necessary 
to consider the distances, which in m.iny cases are only estimated, 
or roughly measured. All the published measures to this date are 
given below. They have been made at Pulkowa and Chicago, with 
9ie exception of those of 1869 by Duner and 1870 at the Harvard 
College Observatory. A correction of tfio" has been applied to the 
angles marked (*). 

1852-66 20O-6* OS 2 nights, 

1853-91 191-9 OS I night. 

1857-67 29-s* OS 2 nighta. 

1858-59 i6-8 OS 1 night. 

* From the 'Siderfal Ueaienger,' 188], November. 




tf tliH mPMurei (ire reasonably accurnfe, and ihe proj-er quuilrant 
hliH Ix^tm assigned to those made prenoiis to iSSi, if i^ apparent 
Umt the period mpuf. be much shortpr than that of uny other pair 
now known. They would seem to iDdicata, ^sben taken together, 
n pnrjod of about io'8 years. Measures made in 1^85, when the 
NtiinlliT component tihoulil be at nearly maximum distance in the 
oppiisile quadrant, will show positively whether any of the angles 
have iHHin erroneously reversed in this diagram. I think there fan 
be no error in thi« respect ; but it is desirabk that careful nieasures 
with udeiiialu instruments be made each year when the distance ia 
■ufficieiit fur the purpose. At the greatest elongation there should 
bu no difllculty in observing it with an ord'Dnry iueti-iiment of the 
bolt dollnition. It will certainly be very close and perl aps un- 
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On the possible Connection of the Pom-Brooks Comet 
with a Meteor-stream* . 
I DEBTSE to call attention to some alight avidence aC the exiateitco 
of n meteor-stream which mar possiblr stand in some sort of con- 
nection with the Pons-Brooks uomet. l^'rom an examination of 
all the available material of published meteor-tracks in the interral 
Dec. 5-8, I f iid that, aft«r excluding those mamfestlj emanating 
from the well-known and active radiants in Andromeda, Gemini, and 
Taurus, there remain twenty-three meteors observed by Ileia on Dec. 
8 (about two-thirds of them in 1S47 and the rest jn 1855, 1857, and 
1867), and t«n roeleors observed at Vienna, Dec. 7, 1868 ; all of 
which indicate a strongly marked radiant in Draeo. From these 
data 1 have carefully determined the position of this radiant oa 
follows :— 





B.i. 


DecL 


I«„g. 


L»L 


10 meteors on Dec. 7 .. 
23 meteors on Dec. 3 . . 


„8-o 
1900 


+ '97 


1350 
137-2 


+ISV6 
+62-4 



and from these I derive the following orbits, to which I add for 

comparison that of the Pons-Brooks comet : — 





Me(«ars of 


Fons-Brooki 

Comet 
1884. 


Dbo. 7. 


Dm. 8. 


Long, of perihelion 

Long, of node 


Dec. 28. 

4f-5 
256-1 

68-5 
9-9600 


Dec. 23. 

356 '3 
72 7 

9-9784 


Jan. 25-82. 
93° zi' 

74 3 
9-8894 
0-9550 


Log. per. dist 





The resemblance is thua not sufBcient to give any considerable 
probability to the bypothesia of an intimate relation. On the other 
hand, the position of the radiant from present data is too uncertain 
to enable us to pronounce against that hypothpsia. 

The differeniMS in inclination and longitude of perihelion are not 
greater than are due to uncertainty in the observed radiant-points : 
the T and the node are, of course, of no significance in the compa- 
rison. The descending node of the comet's orbit lies at the distance 
0-300 inside the Earth a path, and the difference of the perihelion- 
dlHtaiiue of the comet and the meteors is about 0-15. There is 
* From 'Science,' Vol. ii. No. 16. 
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nothiog in our present knunledge of the diatensions of meteor- 
etrmms, orof thenatuTDof thctr relations to comeU, definite enough 
to reader such a breadth &s is here implied evidouce ngaiiiBt a pos- 
sible connection. On the whole, therefore, it ftppears desirable 
that meteor-observers should give flose attention lo thcradiant in 
question tbout the date of the Earth's passage through the plane of 
the fomet's orbit, Dec. 5 to Dee. 7. Observations this vew are 
likelj' to prove speciallv instructive, on account of the proiimily of 
the comet, «hii.-h passes the node only a few weeks later, 
HuTud College OhBcrraiorv, S. C. Chakdleb, Jun. 

r!S3, Not. ii. 



CORRESPONDEXCE. 

To ike Editor of ' The Ohstrvutonj: 
The »o-catled New Star o/a.d. 389. 

81B,— 

In the loth edition of Ihe ' Outlines,' p. 602, we read ; — 
"Snth was the star which appeared a.d. 389 near a Aquilw, 
remunmg for three weeks as bright aa Venus, and disappearing 
entirslj." 

It h somewhat singular that it did not occur to Sir John that 
the ihove statement is too precise to be accurate, as the naues 
Altair and a Aquilte were not given to that star until centuries 
ifter the date In question, and the chroniclers of tha • era were 
not likelv to indicate the position of a star lery closely. Arngo, 
m hia ' Astronomie Populaire,' contents himself with fiayiug that 
It Was near the constellation Aquila ("vers I'Aigle"). There 
EGeniB, however, to be little doubt that the so-called star wasiu fact 
> (cornet : if a veritable star, it certainly was not in or near Aquila. 
In the ' Chronieon ' of Count Marceilinus we read, under 
date i.n. 389, " Theodoaius imp. cum Uonorio filio suo Romam 
loenae Junio introivit ' [after his victory over Maximus], " coa- 
giariuin Eomano populo tribuit, Urbeque egressus est kal. Septera- 
bris. Per idem terapus grando crepitans per biduum continuum 
pro pluvia cecidit, pecorum arborumque pernicies. Stella a sep- 
tentrione gallicinio aurgens, et in modimi Luciferi ardens poliua 
qnara splendens appamit, vicesimo tertio die [al. vicesimo die] 
easedesiit," Not to mention the (roughly rec-orded) position of the 
object in question, it is evident that no star near the constellation 
Aquila could have risen at cock-crowing or in the early morning 
in any part of August or September. 

The Ho-called "star" thus referred to was doubiless the same 
object as that described in the Ecclesiastical ilistcries of Philostor- 
gius and Nicephorus CaJliatus, which was unquestionably a comet, 
and is referred to aa such by Mr. Chambers in Jiis ' Oescriptive 
ABtronomy.' It appeared, Philoaf orgius tells us ", near the morning 
* Epitome of Photius, lib i. ch. 9. 
bTO. c 
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star (Eosphorus), to which it was not much inferior in brightneas, 
and fl'SH first aneii in the middle of the night in the circle called 
thi; Kod'ac. (Bv the expression tarn /liaat i iitrat we need probably 
only understiuiQ some conaidei-able time before daylight.) Al'ler- 
wards, he says, there took place a rush (aurcpofiii) of the slara in 
ita neighbourhood towards it, like a swarm of beea clustering 
around their *' king "; in other words, it underwent a cousdenible 
irtre^e of brightness, which was euceeeded by other changes in 
appearance similar to those with which we are familiar, as distorted 
iu eurly descriptions of comets. Finally it moved towards the 
north, and disappeared in the midst of Ursa Major. 

I need not r"fer to the account of Nicephorus, it being derived 
from that of Phiiostorgiv^, whose history was published about tbirty- 
Mi years after the appearance of the comet, which he had probably 
seen himself. The latter is in fact the only contemporary authority 
extant, as Marcellinus wrote about 150 years aftern'arda, in the 
reigu of Justinian. 

Doubts have been i-aised whether the alar mentioned by the 
poet Claudian iu the well-known lines :— 

" Viea etUm lasdio, populie mirnntlbus. sudai 
Stolla die, dubiUmda cibil, Deti crine retuao 
Ijiiiguida, Bud quantum num^ratur noote Bootes," 

was the same as this. It is very difGcult to make out from 
Claudian at what date this wonderful star appeared. The lines 
Iftccur in bis poem written in honour of the fourth consulship of 
the Emperor Hojorius, which was in a.d. 398 (Theodosius died in 
January, 395), but it by no means follows that he is speaking of 
what occurred in that year. Litetus thinks that they were different 
stars ; but his opinion is not entitled to much weight. Tycho 
Brahe conaiderea that the star mentioned by Claudian was iu 
fact the planet Venus, seen in the daytime. And it appears to 
me, though Licetus argues against it, that this is not unlikely. 
At any rate the description of Claudian is too vague to draw any 
definite conclusion from ; whilst, as I said before, it is impossible 
to say at what date the " stella audax" appeared, and it may have 
been the comet of a.d. 389, described by Philostorgius. But we 
are nowhere told that that comet was visible in the daytime ; and 
I incline to Tycho's view that Claudian'a star was the planet 
Venus, seen in the morning after sunrise. "Medio die "is 
donbtless a louse description of the time of day. 

Tours faithfully, 
Blackbonth, 1883, Nor. jj. "W". T.'Ltns. 

P.8. — I have traced the mistake about the " star" of a.d. 389 
to the ' Kosmos ' (vol. iii.), and probably Humboldt origiimted it. 
He refers for authority to Crespinianus, who (he says) saw the 
" star " himself. Now Crespinianus (whose real name was Spies- 
hammer) was not born until 1473, nearly eleven centuries after 
the appearance of the object jn question. 



The asgerled Volcanic Haze. 
Sib,— 

On the chance of your caring to find place for it, I raay as 
well send you a remark uyau one effect of the red sunset baie 
which u'aa latlerly ottractiugso much atlentiou. It is that, whereas 
an auroral hare of similar general appenfance will often improve 
the definition of celestial objects, the har.e referred to has shown a 
decidedly opposite tendency. I especially watched a Herculis. as 
a milable test-object low in the western sky, and repeatedly found 
the image ao biiirred that duplicity m-as scarcely recognLiable, at 
altitudes at whicb any ordinary haze would hnvo transmitted a 
tolerable result. The instrument used was an equatoreal with a 
fine 6^ Calver mirror, which easily divides the outer ring of 
Saturn, and which, a few nights ogo, through (I had almost said 
.owing to) a mist sufficiently dense to veil the HyaUea from the 
naked eye, showed me Bnceladus. 

The spectroscope appeared to be altogether baffled, but possibly 
might have yielded a better result to one less inexperienced in its 
manipulation. 

"While on this subject, I would venture to add that where ao 
observer is confident he is looking at a green moon in a crimson 
eky, a glance through an empty tube, such as a roll of paper, 
will commonly dispel the iUusion. 
East Olevedon, SomerBst, "^OU^s faithfully, 

1S83, Dec. iQ. Stephen H. Saxby. 

The Central Slar in the Trapezium of Orion. 

Sir,— 

My attention has been called to an article in the ' English 
Mechanic,' December 7th, by Mr. James Dunlop, on his review of 
Dr. Klein's work, in which the writer does me the honour to quote 
my letter which appeared in the ' Observatory ' some months since, 
SB it regards the star in question. Mr. Dunlop intiuintes some 
doubts as to the reality, as it has not been observed by astronomers 
with larger instruments than mine. 

But allow me to say that on the night I haw it, the atmosphere 
was eiceptionally free from tremulous motion, bo that the appear- 
ance of a star could not have been caused by " coruscations Ac." 
from other stars ! 

I would further add, the coloured star in the southern boundary 
of the Trapezium (direct vision) was very conspicuous. 
Ipswich, Tours truly, . 



Mean Longitude of the Sun. 

The difference between my views and those of Professor 
Adams appejLi-s to be briefly as follows : — Prufessor Adams assume 
that we use in our practical astronomy the true mean solar day a 
our unit, although, as a matter of fact, we do change the adopted 
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value of the Sun's mean motion in longitude, I say that this is 
impossible. We ponstrut't our Solar Tables on the assuraptioa 
that ia each day, adopted day. the Sun's moan longitude increases 
some assii/ned and definite atigle, n^. When, therefore, we caange 
this assumption, and assert that in each day, adupted day, the Sun's 
mean motion increases n^, the two ossumpliona are perfectly incon- 
sistent with eofh other if we are speaking o: any real motion, and 
not of the motions of imaginary or arbitrary Suns, unless we 
admit that Ihe adopted days referred to are not the same intervals 
of time, but two different intervals, T. and T such that 
rijin, = T, :T,. 

Now Professor Adams will not recognize the difference between 
T| and T^, and he is thns driven either : 

(1) To assume that there are two Suns, with Professor Cayley ; 

(2) That he has nothing to do with the direction in space of his, 
meridian at the instant of mean noon, nor with the longitude o£ 
the Sun at mean noon, nor with the longitude of the Moon at mean 

or, it appears to me, with practical astronomy, 
matter of fact we do determine our mean times through 
our sidereal times, and onr mean sidereal times depend directly upon 
the position o£ the meridian with respect to the mean equinox, 
Eadeliffe Obeoryatoiy, Oxford, Yours trulv, 

1833, Dec. 14. E.J. Stone, 

Atmospheric Effect preceding Sunrise. 
8m,— 

Although the atmospheric effects exhibited aft«r sunset 
the evenings which closed the month just passed were of a very 
extraordinary character, I venture to thiaik the effect which pre- 
ceded sunrise this momiug still more phenomenal and exceptional. 
J'rom 7.15 to 7.30 the western portion o£ the country was bathed 
iu a strong light of extraordinary clearness: the transparency o£ 
this was mosl^ marked- — the hills, hoasea, and trees stood out 
sharply and without any softened outlire; the sky overhead was 
clear and of a peculiar greenish hue. The light more resembled on. 
electric one than any other I can compare it to. As the day broke," 
these appearances gradually melted away. At 8. 1 1 the first glimpsa 
of the Sim was caught as he rose above the hills. We have, then, 
this curious condition of things — a brilliantly defined light 55 
minutes before aci.ual suorise. This is most exceptional, and can 
only arise from reSection taking place from some medium at an 
elevation.farabovet'ie earth's surface. It is difficult to conceive 
what this medium can be, for this morning was not only conspicu- 
ous for its clearness, but for its absence from humidity, and con- 
sequently from the presence o£ those aqueous -beai-ing particles 
which 80 strongly help to reflect and disperse the light-rays ; t!ie 
temperature was 36° Y., and a fairly strong wind blo«'ing from N.W. 
There are no sigus of solar activity, the Sun having ou its surface 
two spots only — one small one on the margin, and another near 
the centre exceedingly minute. 

AudlBj, Bath, Dec. 4th. J. L. StOTHEET. 
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NOTES. 

OBBEBTiTIONB OF JPPITBH 4T THE DBAKBOBir ObBEEVATORY, ChI- 

CiQo.— The ' Report of the Chicago ObBen-atory ' states that the 
planet Jupiter has been carefully wat-ctiod as usual, the principal 
object of interest being the great red spot tirat noticed in 1878. 
3liiB object " has been remarkable in its stability. Since the first 
observation made here in September 1879 to the present time, it 
haa not changed very materially in length, breadth, outline, or 
latitude. There haa been, however, a slow retrograde drift in 
longitude, or, in other words, a gradual increase in the apparent 
time of rotation of the planet on its axis. The rotation-period in 
1879 was 9" ss" 34'"o, hut it has increased continually, and the 
value from the past opposition is g"" 55° 38*' 4." Prof. Hough givet 



the following k 
Bjtot; — 

Length . 
Breadth . 
Latitude , 
"The a 



a results for the dimensions and latitude of the 



-6-95 



3-54 



3-66 
-7 '40 



3 65 

-7 -52 



refore. has gradually drifted south o'-5, or about 
iflea. The south edge of the great equatoreal belt has, 
however, moved much more rapidly north during the post oppo- 
sition, and it is now nearly coincident with the !ui(idle of the spot, 
yet the two objects have always remained quite distinct and sepa- 
rate, a depression being formed in the edge of the belt, correspoud- 
ing in shape to the outline of the spot, the distance between the 
two being about one second of arc. Prof. Hough observed a 
satellite in transit cross the red spot on 1880, July 3, and during 
e last opposition he observed a satellite transit over the densest 
portion of the equatoreal belt. Li the latter instanee the satellite 
was lost as soon as it would have been on the bright part of the 
planet ; in the former it seemed as bright as when offi the disk. 
R?of. Hough refers to the great spot seen by Horike and Cassini in 
1664-5-6, which occupied nearly the same position in latitude as 
the red epot, and which appeared and vanished eight times between 
i66g and 1708. "If the ancient observation, extending over half 
a century, refers to the same object, we would naturally infer that 
it was a portion of the solid body of the planet ; being sometimes 
rendered invisible by a covering of clouds." The great equatorea! 
belt which remained without material change in size or position in 
1879, 1880, and 1881, drifted south nearly 2" of arc during the 
lost opposition ; its northern edge was not well defined, so that it 
appeared to extead up North Latitude -|-8". The observations of 
the equatorial white spot first observed in 1879 were satisfied by 
the same rotation-period as deduced last year, vi?,. g"" 50" g'-S. " It 
is a curious fact that these equntoreal spots should drift for years . 
with the enormous velocity of 260 miles par hour, if they are J 
nothing more than clouds in the atmosphere of Jupiter." Prof<| 
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ITougb sgaio puts forward his riew that " statements of change in 
6116 or shape of objects ou the disk of Jupiter in the course of a 
couple of hours are not legitimate deductions dmwn from the 
actiml phenomena," the apparent changes being due, otrcording to 
him, to foreshortening, and to the rapid rotation of the pknet on 
its axis. 

The Great Comet of 1882 and difficult double stars were the prin- 
cipal objects of observation beside Jupiter. On Oct. 5 there were 
several centres of condensation visible in the Comet's bead, besides 
the principal one ; but ea«h and all of these masses were connected 
by matter of less density, there was no actual separation. Similar 
observations were mn<leas late as 1883, March 6, and Prof. Hough , 
states that all the observations mmb at Chicago confirm him in 
the belief that no complete separation took place between the 
parts of the head. 

The companion of Sirius was measured 00 eleven nights. 
Distance y' ■□4, position-angle 39°'9, for epoch 1833-12. The 
distance between the components diminisbea about o"'3 annually, 
so that in a few years it will be entirely out of the reach of any 
except the largest telescopes. 

The Tblhteio Lises of the Solas Spectbum *. — M. EgorofE, in 
continuation of his studies on the Telluric Spectrum, has been able 
to show that tlie A and B groups in the solar spectrum ore due to 
the oxygen in our atmosphere. The speclrum of a Drummond 
light viewed through a tube, 20 metres in length, filled with air at 
pressure of 5 atmospheres, showed A distinctly ; but under a 
pressure of S atmospheres, the band became broader and more 
disliuct. As oxj'gen was added to the air iu the tube, the group 
became darker and more defined, and pure oiygeu showed the 
group very well even at a pressure of 1 atmosphere, but at 3 
atmospheres it was seen as distinctly double. At 6 atmo- 
spheres group B was seen, and with further increase of pressure 
both groups increased in intensity and estent. Hydrogen iit 3 
atmospheres showed no line at all in the visible part of the 
spectrum. M. Egoroff was not able in tlie least to confirm 
Capt. Abney's view that A and B were due to hydrocarbons in 
interplanetary space, his experiments faiiiag to show aaj trace o£ 
absorption lines or bands when his absorption-tube was filled with 
coal-gas or air saturated with benzine. 

Close of 'The Anaitht.' — With the number for 1883 Novem- 
ber, the ' Analyst,' the American journal of pure and applied 
mathematics, edited ^lith so much ability for the last ten years by 
J. E. Hendricks, A.M., came to a close, Mr. Hendrick's health 
not permitting him to continue its publication. Profs. Ormond 
Stone and W. M. Thornton, of the University of Virginia, have, 
• Comptea E^ndus, Vol. lovii. No. 9. 



however, aniiouoced their iatenTion of shortly publisking a. i 
magazine as a contiDimtion of the * Analyst,' under the title 



of 



' Annals of MathematicB, Pure and Applied.' The first i 
will be issued Feb. i, 1884, and it will appear at intervals of two 
months. The ollioe uf publicalioii viU be at the UniverBity of 
Virginia. 

MopKTAiu OBSEKVATOnrEB ; Thb Pic DC Mmi •.—During the 

past summer MM. Thollon and Trepied spent five weeks at. the 
meteorological observatory on the summit of the Pic du Midi, in 
order to tsst the siiilability of the station as a site for a permanent 
astronomical observatorr, and the obsenations they there made 
conviieed them that science would gain much by the completion 
of such an observatorv there. On the mornings of Sept. 19 and 
20 they were able to distinguish the planet Venus with the naked 
eve when but 2" from the Sun. The definition obtained in the 
moroinga before the slopes of the mounta,ins had become heated 
br the Sim was marvellous ; " the limb of the Sun projected on the 
ilit of a spectroscope showed a spectrum with a boundarr as 
ibarp as if produced by a pnnch in g-ma chine ; " and at night the 
perfect definition obserred in the case of the Sun was reproduced 
with the moon, planets, and stars. 

The spectroscopic observations were especially interesting, lines 
corresponding to the granulations of the solar surface and running 
tbe length of the spectrum being seen under favourable ciremn- 
■tances t ; and it was remarked that the hydrcgen lines C and P 
seemed to be composed of distinct dark and bright fragments 
corresponding in size to the intervals between the transversal 
lines. This phenomenon was observed constantly over the entire 
disk; and prominences also were frequently observed on the full 
dish, it bang possible to open the slit sufficiently widely to observe 
their shapes. The chromosphere too, instead of showing only 
n^t bright lines altogether, repealed more than thirty between D 
sad F. Their wave-lengths were as follows ; — 



5533-6 

55=5-8 
5469-9 
5361-5 
53243 
5318-7 
5292-4 



SnS'o 



5273-2 
5258-9 
5254-3 
5252-2 
5248-8 
5233-9 
5225'6 



>o6-S 



5204'8 
Si99'S 
5196-9 



5168-3 
S-6S-7 
5'47-o 



5017-9 
4983-6 
4923-0 
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)ii anj iiiia day with a good " lialf-prism " 
purity; but tho dpteolion of chnn^i so 
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Approximate Timia of Traiuil of the great Red S^iut and Ejua 
farial While Spot acrOM the Central Mtridian of Jupiter i 
January 1884. 



Day 
Moo 


'^\'^iS°' 


Wbit« ^t 


Dajof 

Month. 


nr- 


While Spot 
on C.£ 




h 


1. 




h 


h 


I 


97 


■47 


17- 


12-9 




2 


15-6 


IO-4 






9-9 


.1 


11-4 


■S-9 


19. 


14-6 


5-6 


A 


172 


I, -6 


20. 


IO-4 




S 


130 


7-3 




6-3 


6-8 




8-9 


12-7 


22. 




ra-3 


7 


147 


8-4 


23- 


7-9 


8-0 




ro-S 


■3-9 


24. 


137 




<! 


i6-3 


9-6 


25- 


9S 




10 


8-0 


;^7 


27. 


15-3 


14-6 


IZ 


13-8 


6-4 


zS. 




60 


M 


9-6 


II-9 


29. 


12-8 


"■5 


14 


15-4 


)■« 


30- 


8-6 


7-2 








31- 




12-6 


lb 


7-1 


»-7 


Feb. I 


10-3 


8-3 



I observed the red spo 
the following timea : — 



croBsmg the planet's central meridian at 



November 29. . 
December 4 . . 



I be 

L 



On O.M. Long, of Spot. 

17" 38° 75°-o 

16 48 77 -4 

13 41 78 '6 

19 14 9 79 '2 

It now follows Mr. Marth's first meridian (' Monthly Notices,' 
June 18S3) by about z'' 11"', and the interval continues to increase. 
The equatoi-eal white spot came to the CM. on December 19 at 
12" 3"°, when it was very brilliant. The recent observations of 
this marking compared with those of 1880 show that the period is 
increasing, and that therefore the spot is drifting in E. longitude. 
The rate of this increase seems to be even greater than that found 
in regard to the red spot. 

On Dec. 23, i88z, the longitude of the white spot, computed on 
the period of ij" so" 7'-42 (=878°- 46 daily rate), which Mr. Marth 
found to aatiafy the observations between Oct. 1880 and July 1882, 
was 32°'9; but on Dec. 19, 1883, it had increased to 75°'2. 
Eelatively to the above period of rotation the spot has therefore 
lost i"" 10"" during the 12 montha, which is equivalent to an in- 
crease of nearly 5 sec. in the rotation -period. ITiis slackening 
motion of the spot has caused it to ariive at the CM. somewhat 
later than the times in our monthly lists. 

As to the red spot it continues to be fairly well defined. It will 
be in conjunction with the white apot on or about January 24. 
iiol, 1883. D«. M>. W. F. Denkisg. 
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,flh,Sm^ 1 


I,in^ SaUlliU* of Saturn. 


1 


Note. — In the case of Mimas, which can only be 


seea at eloaga- 1 


tion, the times of those elongatioDs, both East and West, which | 


ue viBible at Greenwich are given. 




' MiMAB(East). 


Enceladus. 
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The following table will furnish the means for in 


f erring approxi^ 


mate distances and position-angles of the satellites 1 


rom the diagram 


given in Plate I. 




Position-angle of 




Semi-major uis of 


Minor Aeh oE Ring 




orbit of Titan. 


1883, Dec. 30 ■■■■ 356° 35' 


1883, Dec 30 


. . 204'-8 M 


1884, Jan. 9 .... 356 39 


1884, Jan. 9 


... 202 -2 M 


19 .... 356 42 
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... 199 -2 ^H 


29 ■•■■ 356 43 1 29 


■-. 19s -8 ^ 
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ary. 


Bun. Jan. i, sets 4" o", rises 20" S"; Jan. I 


I, sets 4" 11-, 


riaea 20" 4""; Jan. 21, sets 4" 27", rises 19'' SS" 


; Jan. 31, aeti 


4* 45'°. rises 19" 42". 




Equation of Time ;— Sun «/(«• Clock, Jan. 1, 3 


■38'; Jan. 11, 


8" 2*; Jan. 21, ii^a?*; Jan. 31, is" 38". 




■ . 


i 
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Sidereal Time at Mean N^oon : — Jan, i 



""J J Jan. 

Moon. 



, ao' i"*! ; Jan. 31, 20'' 4o°'-5. 



h 




■ 7 


4,1 




S"; 


.10 




.12 


.!■! 


-^,1 


S2 


-IS 




.16 


21 


-17 


27 


.18 


27 






5 56 



0--I3 35 



7 55 



First Quarter, Jan. 5, 9* 35"°; Full Moon, Jan. 12, 3" 27" ; 
liOHt Quarter, Jan. 19, 17'' 23"; New Moon, Jan. 27, 17" i". 

Mtrcury is an evening star in the first part of the month. Htr 
ia at his greatest elongation, 19° 15'B., Jan. 4, 11'', and is in inferior 
conjunction with the Sun, Jan. 20, 8". 

Veaas ja an evening star. Diameter: — Jan. i, ii"'z( Jan. 31, 
i2""3. Illuminated portion of diak, o'883 oa Jan. 15. 
Jan. I, E.A. 20" 34'°-i, Dec. 20° 28' 8., tr. i" 52", seta 6" 4=' 
31, 22 58 -8, 7 59 S., 2 18 7 41 

to the Sun, Jan. 31, 25*". Diameter: — 
i"-6. lUuminated portion of disk 0-986 



1 oppoaitio 
; Jan. 31, 



Dee. i7°ss'N., tr. 14" 55". 

21 26 N., 12 23 



on Jan. 

Jan. I, E.A. 9" 4o"''i 
31, 9 5 ■3. 

Japiur is in opposition to the Sun, Jan. 
Jan.1, 42"'6; Jan. 31, 42"7. 
Jan. I, B.A. 8" ly^'z, Dec. 20° 14' N., tr. 
31, 8 I -o, ai 8 N., 

Saturn is retrograding in Taurus. 
Jan. I, E.A. 4" lo^-a, Dec. 19° 6' N., tr. 



7^15" 



13 33 . nsea 5" 39" 



3'. 



4 6 ■ 



2 N., 



9° 27", 
7 24 



Outer Bing. Inner Bing. Ball. 

Mnj. Axis. Win. Av't. Maj. Atis. Min. Aiia. Diam. 

Jan. 14 ...... 44"'62 ii)"-ii ag'''^; i2"7i i7"-8 

Feb. 3 43 '15 iS '50 28 '69 12-30 17-2 

The south side of the rings is visible, the elevation of the Earth 
above their plane being 25° ai' on Jan. 14, and 25° 23' oa Feb. 3 ; 
and of the Snn 26° i' and 26° 6'. 

Nepiwie is stationary, Jan. 28, 21". 
Jan. I, E.A. 3" 6'°-2, Dec. 15° 37' N., tr. 8" 23% sets 15" 48" 
31. 3 S '3. '5 35 N"., 6 24 13 49 



28 Attronomieat Memoranda. [No. 81 . ^ 


Phenomena. 






0. M, T. 






3, M. T. 


h m 






h m 


Jan. I 7 12 J. i. Tr. I. 


Jan 




18 28 J, iii. Tr, E. 


8 20 J. iii. Tr. I. 




16 


7 44JiEc-D- 


9 33 J. i. Tr. E. 






10 6 J. i. Oc. R. 


II 55 J. iii. Tr. E. 






16 28 J. ii. Ec. D. 


I 6 39 J. i. Oc. K. 




17 


; 25 J. i. Tr. E. 


II 15 J. ii. Ec. D. 




18 


10 38 J. ii. Tr. I. 


14 59 J. ii. Oc. E. 






.3 33 !. ii. Tr. E. 


4 9 6 J. ii. Tr. E. 






IS 39 B.A.C. 4394 


5 i6 53 J. i. Ec. D. 






Oc. D. 68°. 


6 8 15 54 Ceti 




19 


8 I J. iu. Oc. K. 


Oc. D. 137°. 






5 41 J- ii. Oc. D. 


14 30 J. i. Tr. I. 






8 35 J. ii. Oc. E. 


16 so J. i- Tr. E. 






1 7 37 5 I-ib^iB 


^^H 7 II 21 J. i. Ec. S. 






Oc. D. 87°. 


^^B, 13 57 J. i-Oc. B. 






17 57 J. i. Tr. I. 


^^■f 8 8 56 J. i. Tr.L 






IS 4J-i-0c. B. 


^^^■^ ID 50 B.A.C. 1206. 






17 24J. i. Ec. E. 


P Oc. 0.130°. 




22 


II 8 J. iv. Tr.I. 


II 16J. i. Tr.I. 






12 23 J. i. Tr.I. 


L .1 37 J. iii. Tr.L 






14 43 J. i. Tr. E. 


^^ 15 la J.iii.Tr.E. 






IS 38 J. iv. Tr. E. 


^^^ 9 8 33 J. i. Oc. E. 






18 8 J. iii. Tr.I. 


^^H 13 52 J. ii. Oc. D. 




^i 


9 30 J. i. Oc. D. 


^^m 16 zo^Tauri 






.. S3J.i.Ec.E. 


^^ Oc. D. 88". 






18 48J. ii. Oc.D. 


17 14J. ii. Oc. E. 




24 


6 49 J. i. Tr. I. 


II 8 25 J. ii. Tr.I. 






9 9 J. i. Tr.E. 


.1 i9J.ii. Tr.E. 




25 


6 22j. i. Ec.E. 


13 6 21 J.ii. OcE. 






12 52 J.ii. Tr.I. 


7 20 A' Caacri 






15 46 J. ii- Tr. E. 


Oc. D. 45'. 




z6 


7 41 J. iii. Oc. D. 


II 55 60 Cancri 






II 53 J- iii- Ec.E. 


Oc. D. 61°. 




27 


7 55 J. ii. Oc. D. J 


16 14 J. i. Tr.L 






I. II J.ii. Ec.E. 1 


18 34 J. i. Tr.E. 




28 


16 48 J. i. Oc.D. 1 


14 9 22 J. iv. Oc. E. 




29 


14 7 J- i. Tr.I. ' 


13 15 J. i. Ec. D. 






16 27 J. i. Tr. B. 


15 40 J. i. OcE. 




30 


II 14 J. i. Oc.D. 


IS 10 39 J. i. Tr.L 






13 47 J. i. Ec. E. 


12 59 J. i. Tr.E. 




31 


7 49 21 Pi.cinm 


13 aS 34 Heitantis 






Oc.D. 125°. 


Oc. D. 94°. 






8 33 J. i. Tr. I. 


14 S3 J- iii- Tr.L 






10 53 J. i. Tr. E. 


The angles are reckoned from t 


le apparent N. point townrda the 1 


— 


e. 


1 


Editok. 


L ^ 


m 


^^^ 



THE OBSERVATORY, 

A MONTKLY REVIEW OF ASTRONOJIY. 

No. 83, FEBRUARY 1. 1884. 



MEETING OF THE RO¥AL AiSTEONOMICAL SOCIETY. 

Friday, 1884, January 11. 
The AaTEONOMEB Eoyal, Vice-J*fesident, in tbe Chair. 

Secretaries : J. W. L. Giaisheb, M.A., F.E.3., aad 

E. B. JCnobel. 

The Miuutea of the iaat Meeting were read and confirmed. 

Mr. Knobet announced that 57 presents had been received since 
the last Meeting, but that none of them called £or any special 
notice. 

The thanfes of the Meeting were unanimously voted to the re- 
spective donors. 

3/r. Qliiisher read a paper by Mr. Tehbutt, " On the latitude of 
the Observatory, Windsor, New South "Wales." The former deter- 
mination had given 33° 36' zS'''9 S. as tbe latitude of the Obser- 
vatory. Mr. Tebbutt's recent investigation gave 3^° 3^' 29"'5' " 
difierencB of o"'4. 

Mr. Olawher read a paper by Mr, Pratt of Brighton, on the 
belts of Saturn, in reference to the jiaper read at the previous 
Meeting by Mr. Eanyard. He believed that be had obseTved the 
belt described by Mr. Kanyard on several occasions recently, and 
that it was a feature which had been well known to him for several 
years. The following was the. general arrangement of the belts 
on the planet, which were usually similar and symmetrical for 
the two hemispheres. On each eide of the equator was a zone 
of a creamy-yellow tint, usually free from raarkings. At about 
lat. 10° there was a strong narrow belt, sharply defined on its 
equatoreat side, but difEused on its polar side, and gathered in 
places into wispy knots and curved markings. The colour of this 
was Vandyke-brown, and it was often the only detail visible. 
This appeared to be the belt under discussion. The polar side 
this belt softened into a narrow cream-tint tons, which agi 
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merged into one of verj pale rose-nmdder, ending in a fairly sharp 
boundary at about lat. 25°. Another cream-tint Koue followed, 
and aliout hit. 40° a double belt of very pale rose-madder began ; 
this was followed in turn by aaother LTeam-tint zone, until the 
bluish-white polar cap was reached, 

Mr. lianijard. Since the last Meetbg of the Society 1 hava 
heard from Mr. Denning that he, like Mr, Pratt, had seen this 
belt last year. He has also seen it during the last few days, and 
has sent me a drawing o£ it. We both place it a littb further 
south than 10° south latitude, perhaps as far as .15°, and Mr. 
Denning represents it as nearly touching the more northern belts. 
Mr. Ward, of Belfast, has also seen the same marking, so that 
there can be very little doubt that there really ia a narrow belt in 
thu.t position, 1 myself suspeoted (and Mr. G-reen Ijas told me 
he has seen them) the existence of loops somewhat resembling 
the markings on Jupiter, but not, like tbem, egg-shaped. They 
are rather shallow notches on the upperside of the belt, and are 
much more marked in the photograph of Mr. Pratt's drawing 
than I have seen them. With regaii to Mr, Pratf s description 
of the colours of the belt^, there must always be great difEerences 
in the estimations of such faint tints, but the belt appeared to me 
as hiuish grey rather than red. 

Linit.-Col. Eeraehd. I tiiink there can be no doubt about the 
existence of this belt. My brother has told me that he had seen a 
belt of that character, and that his daughter also saw it when he 
pointed it out to her, 

Mr. Knohd. The belt drawn by Mr. Pratt is almost identical 
with the belt of Trouvelot in his well-known drawing of Saturn, 
published in the Proceedings of the American Academy. It shows 
these loops or condensations of darkness on the belt. 

Captain Nohlt. If I understand the matter, the belt shown in 
Mr. Pratt's drawing would now be in contact with the ring, for, 
owing to the chauge in the position of Saturn, we now see the 
other side of the ring to that which was presented to us in 1874, 
when this drawing woe made ; this notched belt, therefore, if it 
be still in existence, would probably be conf utied with the crape- 
ring where it crosses the ball of the planet, 

Mr, Bartyard. I perceive that what I saw ia not exactly what 
Mr. Trouvelot represents. The belt he represents is rather a 
series of clouds arranged in a line than a <Ustinct narrow- belt. 
Mine was a narrow belt with slight irregularities in it. 

Capt. Noble. I have seen something in contact with ring B 
this year, which may have been Mr. Eanyard's belt, but which I 
supposed to be the shadow of the ring on the planet. It was in 
contact with the edge of the crape-ring where it crossed the ball, 
and was a dark hne following the same elliptical curvature as the 
inner edge of the ring. 

Mr. Greea made a sketch on the black-board to indicate the 
relative positions of the different belts on Saturn. Mr. Green 
said that the ring hid the northern part of the planet, but the 
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outliac of the ball could be traced on either aide for some little 
distauee through ring C, the duflky riug. To the south o£ the 
dusky ring was a bright belt, the central [wrtion of which was ao 
brillifuit as to almost suggest that Mr, Brett's hyjiotheais of 
specular r«liectioii might bu applicable to it. Further to the fiouth 
there was n brond dark belt, which he thought was the one Mr. 
Pratt had deacribed as the Vandyke-brown belt, « hich he ahould bo 
more iiieliued to speak of as a aepia belt. In contact witli tliis was 
a narrow belt, which ho believed was the one Mr. liaoyard hod 
described. It had the looped edges referred to, and was not & 
clean even belt. The colour of the dark belts seemed to him of a 
rich yellowish brown, something of the tint seen on a Coehin-China 
egg. Further to the south was aiiother belt, and flnaUy there was 
a faint ill-defined cap round the southern pole. 

Mr. Banyard said that he perfectly agreed with Mr. Green as 
to the position of tiie looped belt. 

Mr. Qretn stated that he had aeen it very dearly laat January, 
The brown colour had then been very much more diffused, but 
there had been great concentration sinve the December opposition 
of last year. There had been great changes on the planet between 
the early part of last yeai- and the planet's coming to a favom'able 
position again in the latter part of the year. Heferring to another 
matter, Mr. Green stated that when Caaaini's division between the 
inner and outer rings was juat clear of the south pole of the planet, 
he had seen verj' distjnctly what he had noticed on other similar 
occasions, but never ao marked, that the shadow fi'om the ball 
itself seemed to make a little horn where it fell on ring B close to 
Casaini's diviaion. So far as he knew, no mentioa of this appear- 
ance had appeared. He had alao remarked what had been men- 
tioned in several publications, that the appearance of a division in 
the outer ring, which exiated during imperfect definition, was lost 
when the definition waa good. 

jtfr.flanyarrf stated, that Profeaaor Toung had recently informed 
him that, in company with Profeaaor Harkness, he had seen the ball 
of the planet through Cassini's diviaion with the AVaehington 26-3nch 
refractor. They had seen the diiision to be perceptibly leaa dark 
where the ball of the planet was behind it. Probably this was the 
first time that it had been noticed. 

Mr. De La M^ie, I may say with regai'd to the division in the 
outer ring, to which Mr. Green baa alluded, that 1 have repi'esented 
it in engravings published some years ago. I have seen it distinctly 
black ; if it ia not ao distinct now, that may be due to changes 
which have tfJten place since*. 

Mr. Sadler. I think there can be no doubt about the existence 
of this division, for it has been meaaured by Struve. 

Mr. Brett. Is Professor Young'a obsenation recorded ? 

Mr. Banyard. I have only heard of it in his letter last week. 

Tfi* CJiaiman. 1 am sure you will all return thanks to Mr. 
^fefttt for having elicited this interesting discussion of a question 

• [Marcli, 1858, for eiamplo,— [f. De La Stif.'\ 
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on which amateur obeeirere ore so well qoali^Ml to oonc 
raluable informadoa. 

Mr. KnuUt read some extracts from an importafit commimicatioa 
from Mr. D. 031, respectiog \m ■' Heliometer DetermJoatioBs o 
St«llar Parallai.'' It contained the reaults of obsarratioaB of severaj 
Btars made separately, and in conjunction, by Mr, Gill, Dr. Elkin, 
auil others. The distance of each atar, the parallax of which wai 
Boughl to be determined, from two comparison stars situated oa 
opifosiie sides of it was measured at the times when the effect « 
parallai was least and when it was greatest. The following wea 
the results obtained for the stars observed : — 

. PojaDai. Probable Error. 

B a Centauri +o'7S +o'oi 

[ Sirius +0-38 ± -oi 

f « Indi -f 0-32 + -03 

I LocaiUe 9352 +o'a8 + -02 

I O, Eridaiii +o-i66 + -018 

P (3 Centauri ...-o-oi8 + -019 

CToucani +o-o6 + -oig 

e Eridani +0-14 + '020 

I The probable error of a single observation by Mr. Gill averagiec 

I o"-i, and for a single observation of Dr. Eikin, o"'i6. Tlii 

I determinatioua had all been made with the Cape heliometer of 4 

inches aperture, and with a power of 175 diameters. 

Mr. Gill referred to the importance of parallax investigatioi 
in order that our knowledge of the sidereal system might bS 
advanced. We did not know at present whether bright stars <Mf 
stars having large proper motions were the more likely to gire 
lar^ para] lases. There were therefore two questions to be solved : — 
First, what is the average parallax of stars of the first magnitude^ 
of stars of the second magnitude, of the third, and so on [Kear,, 
hear] '! and second, what connection is there between the parallaxes 1 
of the stars and their proper motions ? The present series of 
measures showed that the parallax of a star could be determined' 
from 16 measures, with an average probable error of o"'o2, r 
assuming that the observations were free from systematic errors;. I 
and with a, more powerful instrument, which would give a greater I 
choice of comparison stars, it would seem that any systematic I 
errors might be eliminated. There were 16 stars of the first \ 
magnitude in the southern heavens ; a similar number of stars 
might be selected of the second, 16 more of the third, and so on. ' 
In making these observations a reversing piTsm should always be 
employed, as in the Cape measures, that the results might not 
bo affected by the position of the comparison stars. It should 
also be alw ays borne in mind that measures of two or more pairs of 
stars were much bettor than repeated measures of the same pair of 
comparison stars. Another most necessary precaution was the 
use of screens, to render the two stars equal in brightness. The 
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helionieter employed should have a considerahly greater li^ht- 
gathemig power than the Cape isstrainent, that there might be a 
freer choice of comparison stars. It should be at least of 7 inches 
spatttire. A considerably higher power than the one used in the 
C*pe determinations should also be employed. A single observer, 
bj making 200 or 350 observations each year, might complete 
the entire series in the course of 10 years. This was a work 
urgentJy demanded in the interest of sidereal astronomv, and one 
that should be undertaken without hesitation or delay- (Ilenr, 
henr.) 
Mr. BiijaiU asked what was the meaning of a minus parallax ? 
Thf Chairwum. tt meftDa that the panjlax of the prindpaJ star 
is less than that of the comparison star, and is presumably very 
amail. It must be remembered that these are relative parallaxes, 
'.e. differences between the paralJax of the principal star and of 
the comparison stars. In the ease of n C^ntauri (for which there 
were four different pairs of stars compared with the principal star) 
the result is not, strictly speaking, inconsistent with the largfr 
absolute parallax found from meridian observations. The parall:i.x 
of Sirua, found by Mr. Gill and Dr. Elkin, is rather larger than I 
Mink has been found by other observers. 

Cajit, Noble. Are not the comparison stars supposed to have no 
PfiUw, or, in other words, to be infinitely distant? 

ITti Chairman. The results really give the difference of parallas 
between the star observed and the comparison stars. It is practically 
*Mamed that the parallas of the stars of comparison is insensible. 
Ib the case of (S Oentauri it should be distinctly understood that 
the result here given is the relative parallax, whereas the absolute 
psfiillix was found by Henderson and Maclear in the caBe.s of 
a Centauri and Centauri, but the results are exposed to com- 
paratively large probable errors. 

ll.-Col. Tupman. Dr. Gill used comparison stars at great 
diatances I believe. I should like to know about how great is the 
maximum distance he employed ? 

The OTiairmaa. He has 3830" in the case of a Ceutaiu'i, in 
auother case 6000" and 5460"; in another 3680" and 3630" ; and 
in the ease of e Indi 2640". 

Lt.-Ool, Tupmaa. And Mr. Gill pretends to measure these long 
distances to within o"-i ! (Laughter.) 
Mr. Sadler. Oj Eridaiii has a very large proper motion. 
The Chairman. It seems to me that Mr. Giil has attacked this 
question of stellar parallax in a particularly broad way. He Ima 
laid out a scheme which I hope he may have strength and enet^ to 
carry out, and it will go tar to settle that important question, 
whether the nearer stars are those which have a large proper motion 
or those which are brighter. There seems to be some difference 
of opinion on that point at present ; at least, the data are uncertain. 
I am sure yon will be glad to hear that Mr. GiU is now on his 
way to England, and we expect him here at the February Meeting, 
when we shall he able to get more detailed information as to his 






I 



84 Proceedings at Meeting of 

method of observation, luid as to the precautions \ 

m measuring these long distabces of 3000" and 40W 

from the care and skill that he showed in his Mare obeerratjoni 

that we may trust that he would be fully alive 

wliieh these observations sm liable, aud that he will have take 

every known precaution to eliminate these errors. The suggestii 

that Mr. Oill makes as to the employment of a large heliometer fc 

this work is a very important one in the present aspect of aidere 

astronomy; for speculations as to distances, magnitudes, and propt 

motions are altogether out of place until we have some hirthe 

data to go upon. 

Mr. llihjer exhibited an improved method of illuminating t 
wires of a micrometer. lie had exhibited a form of micrometer ti 
the Meeting of the yociety in June last, in which the wires I 
been illuminaled by a vacuum-tube placed behind them. It l 
then been suggested by the Astronomer Boyal that it would 1 
better if the \'acuum-tube could bo placed in front of the wires, 
between them and the eyepiece. This he had been able to accom- 
plish after some difficult, ancl had now obtained a beautiful and 
'Uniform illumination over every part o£ the wires, an illumination 
which was indeed miieb more satisfactory even than when the wires 
were illuminated from behind, since there had then been a alight 
lighting up of the field, bat now the wires were bright in an 
absolutely dark field, in which even a faint star could be easily seen. « 
The vacuum-tube, which was bentinto a complete circle, was ^ind 
in diameter, and the bore was ^-^ inch. He had found i 
very eawy to illuminate the ruled plate of glass about which Pro 
Pritchara bad aitked him. 

Mr. Ooinmoit observed that he had given much attention to this 
"subject, and had tried a similar plan, but had lighted the wires 
from one sido. lie had mentioned on a former occasion that the 



Croat trouble was the liability to get a shock in the eye (Laughter.) J 
Uu noticed in Mr. Ililger's instrument that if the micronietBa 
wore rotated the wires would get in the way. He pointed oa(n 
that this might be obviated if the terminals of the vacuum-tube ' 
were led up into the fixed tube, and brought to bear on silver op 
platinum rings, That would make all the difference between the 
auccoss and failure of the instrument. In lighting up a micrometer 
by mBans of a vacuum-tube, there might also sometimes be a ditfieulty 
ill getting the coil to work. Por this reason he had resorted to 
the old oil-lamp, which was always ready for appliaition and easv 
to Uio. 

2'A« Chaimmn, I am gJad to find that a small criticism I made 
hu led Mr. llilgor to make an improvement in his micrometer, 
nild I hoim Mr. Common's criticism will also lead to a yet further 
iiaproYoniQnt. 

The Astronomer Ihyil. 1 have a (japer on " The Spectroscopic 
fiMult« for the Motions of Stars in the Line of Sight." Mr. 
Maunder and Mr. Nash have been continuing at Greenwich the 
■imctj'DSCopio dotormination of the motions of the stars, and during 
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the past year 45 stars have been obsened, And the results are 
given in tables here. There is a great difierenc« in the accuracy 
iritU which different stars can be observed, depending on the 
diaracter o£ the lines in their spectra as well as on their brightneas. 

We are working tentatively at present, and we are taking all 
tbe Btars to which we can apply the method. Until we try a star 
we can hardly tell whether it will give a trustworthy result. I 
would point out that while the observations of Arctums and Vega 
show consistent results throughout, there are other stare which 
give discordant results ; therefore the results for these latter stars 
must be taken eum grano, and we only bring them forward for 
what they are worth. There is one very interesting case we are 
now discussing, and that is as to the motion of Sinus. We have 
found in the last two or three years that the motion of Sirius, 
instead of being a motion of recession of 18 or 20 miles a second, 
baa appeared to be cbsnging into a motion of approach. But 
ihat is a point that requires a great deal of contirmation. 

It mnst be understood that the displacements we are measuring 
iiBTe^ small, although they may appear to be large when expressed 
ffl miles per second. The suspected change in the motion of Sirius 
might be eipliHned by an orbital motion of the star; but it is 
^together of a different order of magnitude to the linown orbital 
motion in a plane perpendicular to the line of sight, and would 
not be accoonted for by that. 

Mr. Dmunituj. With regard to the effect of orbital motion on 
BWtion in the line of sight, it would be advantageous if the spectro- 
scope could be appbed in some cases to the orbits of the binary 
stars, a Centauri is perhaps the moat favourable case, since the 
plane of the orbit is inclined at an angle of nearly 80° to tlie plane 
on which *ve see it projected, so that in one part of its path the 
tdmes ia relatively moving almost directly towards us, and in the 
Opposite part almost directly away from us. It would be in- 
teresting if the relative motion of approach and recession could 
be measured with the apeetroacope. Of course there is nothing 
novel in the suggestion to make auch observations, but, as far as I 
know, they have never yet been made. If some one in the southern 
hemisphere possessed an instrument of aafScient power, it would 
be interesting to apply it to a Centauri, and aee if the approach 
and recession could be measured. 

Lkut.-Ool. SerseJid. Is there no star in the northern hemi- 
sphere available ? 

27w Aifrottomei- Roijal. I think not. The suggestion of Mr. 
Downing appears to be a valuable one if any observer in the 
southern hemisphere could be induced to take it up. a Centauri 
is, I believe, the only star that is favourably circumstanced in 
every respect for this observation. 

Mr. Inwards explained, by means of a moving model, a new 
chair or observing-seat, which he had devised for uae with the 
{Transit instrument. He poiuted out that aa the eyepiece of the i 
e was brought down, and the chair was brought forward, r 
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tl(e seat became tiepmssed as the batk intreiwed iu slope, the 
reverse action occurnug when the chair wiis pushed bacit, bo that 
the olwerver's ho£id and back were always supported in a comfortable 
position. 

Mr. &resn obtained leave to make a stateaient with reference to 
the recent remarkable sunset-glowa, of which he had seen a very- 
beautiful eaample that evening. He pointed out that the peculiar 
feature of these glows coneisted iu the appearance of an arch of 
ruddy light, high up in the sky, some considerable time after the 
ordinary Bunset-tints had disapi>eared. He would like to ask if 
any difCerenco had been noticed in refraction during the period of 
these glows. If not, we cannot say they are a question of refraction, 
since increased refraction would cause some change, however slight, 
in the position of stars near the horizon. 

Admiral Sir Eragmw Onmtanney said that he had repeat-edly 
noticed the red arc described by Mr. Green. It was usually viaihle 
sinking slowly towards the horizon for some 40 or 45 minutes after 
the Sun had set. These Bunsets reminded him uf the appearances 
he had seen iu the Arctic regions when the Sun was about to dis- 
appear for the winter. 

Mr. Brett asked in what these sunsets differed from ordinary eunsets. 

Mr. Qreen replied that instead of the colour becoming richer 
towards the Sun as was usually the case, there was a distinct arch 
of glowing light away from the Sun. 

Mr. Bimyard said that it seemed to him that these arcs of light 
were probably due to refraction of light by ice-crysta!a at a greater 
height than usual, caused by an abnormal amount of dust in the 
air ; indeed both causes might be acting. The spectroscope showed 
a dry air- band of abnormal intensity, and at the same time evidence 
of an abnormal amount of water vapour, 

Mv. Cliamhers stated that a civil engineer, in charge of some 
hirge works at Eastboume for crusbiog sea-beach to make fine 
sand, had described to him some curious optical effects produced 
when the Sun was viewed through the very fine dust which arose 
from the operations he had in progress, and whicli seemed to eon- 
firm, to some extent, Mr. Lockyer's views, that these efiects were 
produced by volcanic dust. 

jlfr.J/o(('eMTFiHtn?njdi8sented from Admiral Ommanney's opinion 
that these sunsets resembled Arctic sunsets. Arctic sunsets only 
differed from our own in their prolonged duration. But we had 
recently had, not only a redness connected with the Sun, it had 
been seen round the Moon, at some 8° or 12° from it. Some of 
the after-^lows had not terminated for an hour and a quarter after 
sunset, and that in September, when the Sun went down almost 
perpendicularly. 

Mr. Sand Caproit mentioned that a gentleman at Lancaster, 
Mr. Claphain, had seen a peculiar pink tint round the Sun on the 
blue sky, the Sun being on the meridian. He also fully corroborated 
Mr. Eanyard's statements as to the recent abnormal intensity of 
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tJiK riun-band. There was also a Btroiig dry air-band near D, shoW' 
ingthat there were two strata — a very moist stratum of air pro- 
^biy close to the earth, and a dry one, probably much higher up. 
His hygrometer readings had alao showed the atmosphere to lie in 
s peculiarly moiat condition during the month o£ November. 
The following papers were announced : — 
W ff. Pinlai/. " Observations of Comet III. 1882, Barnard." 
W, P. Denning, " The Meteor-shower of Pons's Comet.'' 
CimmmiieaUd by the Astronomer Royal. " Observations of 
Occolfations of Stars by the Moon, and of Phenomena of Jupiter's 
Sntellitea, observed at the Royal Observatory, Greenwich, in the 
jBSp 1883." 

E. J, StoHie. " Note giving a numerical Illustration of the Effects 
of a percentage change in the Sun's mean Motion in Longitude." 

S. Bryant. "Elements of the Orbit of Comet a 18S3 (Brooks- 
Swift)." 

The following gentlemen were duly elected Fellows of the 
Sodety :— W. Henry Davies, Edward H. Nightingale, Cuthbert 
B. Peek, B, A., and Eev. W. H. K. Soamea, M.A. 
The Meeting adjourned at 10" o". 



Meeting of the Liverpool Astronomical Society. 
The fourth Meeting of the Session was heid on Monday evening, 
21 January. The Eev. T. B. Eapin, B.A., F.R.A.S. (Vice-Presi- 
dent), in the Cbair. Fourteen Membera were elected and Mr. It. 
A. Proctor, M.A., F.K.A.S., Captoiin William Noble, F.R.A.S., and 
M. Franjois Terby, D.Sc, I'.E.A.S., were elected Associates of 
the Society. 

The Secretary read the following paper by the Astronomer Royal 
for Scotland, 011 " 95 HereuHs, and the problem of its colours." 

"In the Abstract of Proceedings of the Liverpool Astronomical 
Society for Dee. 17, 1883, there is a short paper on the colours of 
the double star 95 HeruuliH, which tends to show that one com- 
ponent o£ that star ia always of a light green, and the other of a 
light cherry or cerise eolour ; while the far more strongly contrasted 
colours attribut-ed to them by certain careful observers are supposed 
to have arisen out of a confusion of uomeuclature. 

" But pray permit me to ask, how ean that lo^cally explain any 
cose when there ia no contrast at aU? as, accortliug to that classic 
observer, "William Struvo, they were at one date both grey. 

" I can readily grant to the Liverpool Society that, yenerally, one 
star ifl no more than slightly green and the other Blightly red. But, 
if the Society has also eatabliahed that on a certain occasion they 
have both beeu seen of one and the same colour, it opena up a 
probability that on aome other oecaaiou they may have been more 
diversely coloured than in their mean and average conditioa. Ilence, 
if the Society proposes to establish a permanent set of star-tints. 
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may I expresfl a hope that they will attach a date to every obser- 
Tfttion they may make of ao imdoubtGdly a variably coloured atar 
&B 95 Herculis? 

" But more than that, will Jiot ho young and vigorous a Society 
trace up star-colours to their origin, or at leaat to their places iu 
tlie spectrum ? It was well enough for observers of past genera- 
tions to describe colours superficially ; but spectrum analysis haa 
shown us that we may gain as perfect a knowledge of the chemical 
constitutions of stars as a chemist can of the identity of a metallic 
Bait oa his laboratory table." 

The Chairman said he thought Prof. Smyth had attached too 

much importance to what was, after all, but the expression of 

opinion from an individual member. The Society was glad to 

encourage observational astronomy, and to publish the results of 

such observations, but tbey ought not to be held responsible for 

errors that might be contained iu those observations. With the" 

work clone at the observatory it was difEerent, and he thought tha 

I fuintttest detail of time, magnitude, and colour was there attended 

r to. With regard to tracing the colours of stars up to their places 

'o the spectrum, that might hereafter be done, but at present it 

ras impossible, as the amount of work entailed on the sections 

pas something enormous. The suggestion had, however, reminded 

k Jrim that Dr. Huggins had kindly presented the Society with a 

F complete series of his works, and had expressed his sympathy with 

t'the objects of what he was pleased to term " the infant Hercules," 

'. (Laughter.) 

The Chairman then read a paper " On a new Theory of the cause 
of Stellar Variation, and a possible example of it in the case of 
37 Pegasi." 

The star 37 Pegasi is a known binary. At the time of its 
discovery the components were i second of arc apart ; but iu 1866 
it was observed to be single by Seechi, since which time it had 
probably widened, as it was half a second apart in 1873, and Mr. 
Espin had himself observed it as strongly elongated, if not divided, 
in October 1S80, Mr. Pockhngton, while observing stars at hia 
request in this region during the autumn of 1S83, had found the 
magnitude 5'3. In the ' TJranometria Argentina' its magnitude 
was s'8, though in the two neighbouring stars, 34 and 35 Pegasi, 
Mr. Pocklington and Dr. Gould quite agreed. This result was so 
very curious, that Mr. Espin measured 37 with the photometer on 
Dec. 6, aud the magnitude came out 5'4. It at once suggested 
itself to him that the variation in its light might be due to the 
closing and widening of the two stars. He believed that this 
might account for the long periods of fluctuation in many stars, 
and, if so, it afforded a new method of determining which were 
close double-stars, even if they could not be separated by the telescope. 
A paper on the Meteors of February 20, by Mr. W. F. Denning, 
F.E.A.y., was read. During the night of Feb. 20, 1877, he had 
observed two well-defined meteoric showers from the points 




Biela nnil Pons Meteor*, i8l 



B.A. : 



'.Dec. 



N. 



E.A. 363 , Dec. 36 N. 

The inet«ors were rather bright and moved in swift coursee. 
Mr. Deimiug wa£ deairooB ot calling attention to these streams, 
in the hope that tliey might be observed during the present year. 

Ab to the former shower, aitnated N. of Coma Bereuices. it 
appears to have been setn by several other observers, as below : — 



Jan. i-s 
Jan. 4-1 



183" +36° 
180 +35 



1S7 



+35i 



Greg and Herscbel. 

Tiipmnn. 

Tupman. 

Schiaparelli and ZeKioli. 

Italian obE-, 1872. 



is obviously one of those radiants which, though of long 
Tance, yet display special activity on certaiu nights. 

In a paper on the oecultation of <^ Librte on 6th Sept. last, 
Mr. K P. Sawyer stated that at Cambridgeport, U.S.A., the oecul- 
tation was fluceessf ully observed by several members of the Boston 
Horiety. He had been greatly surprised to notice the star 
gradually projecting itself on the dark limb of the Moon until it 
had very nearly, if not wholly, advanced intide the dark edge, 
when, without any gradual diminution of light, it suddenly dis- 
appeared. Papers were also read from Mr. W. S, JVanks. F.K.A.S., 
una Mr. W. Goodacre ; and the meetiug adjouraed at g'' 30"°. 



The Biela and Pons Meteors, 1883. 
AijTHOUGH short watches at intervals were taken on the 25th, 
27th, 28th, and 2i)th of Nov., no traces of the Biela meteor-stream 
were recorded. 

Short watches were also taken on the evenings of Dec, 3, 4, 6, 
and 7 for possible traces of the meteors belonging to Pons's iSiz 
Comet, but oidy two meteors were observed and mapped belonging 
to this cometary meteor- stream, and these were recorded on the 
6th^oueat 6" 10" from B.A, 290° -|-54° to Z97j° -|- 5 1 ^°, and the 
other at 7'' gi" from EA. 264° -}-S7|° to 270° +62°. They were 
both of the 4th mag. and were rapid in their flight. These were 
observed durmg the early evening and during the moonlight. I 
understand, however, that Mr. 0. C. Wendell, of the Harvard 
College Observatory, was more successful, and, observing during the 
latter part of the night and in the absence of the moonlight, he 
mapped several meteors belonging to this stream, the resnlta of 
' ich will no doubt soon be published, 

Edwin T. Sawyee. 
3smbri%(iport, 
i88j, Doe. 16. 
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The Rotation-period of Mercury and other Planets of 
the Solar System. 
Cektajn EoarkingB* which I diacerued on Mercury in the mornings 
of November 1882 led me to conclude that the rotation-period 
of this planet is not accurately given in our test-books. I judged ■ 
the true period would bo about 55 hours ; but the observations on 
which this estimate depends covered too short aa interval to give 
a reliable period. If this result is, however, approaimately correct, , 
the rotation of about 24 hours derived from the combined obser- 
vations of Schroeter and Hardiug, of Xilienthal, at the end of the 
last and opening of the present century, falls considerably slioi-t 
of the actual value. 

Signer Schiaparelli has been very succesaful during the last two 
years in obsen'ing definite markiugs on Mercury, and be has 
writt^^n me in confirmation of the suspicion that the rotation- 
period as usually adopted is not exact, in fact " very far from the 1 
truth." But 1 have not learnt whether Sig. Schiaparelli finds the 
period greater or less than that of Schroeter. His forthcomiug 
memoir on Mercury will doubtless supply the information, and 
give ua some very interesting details of the physical aspect of this 
planet. In the meantime I trust observers wiU endeavour to 
obtain some clue to the ^sible phenomena on the surface of 
Mercury. Considering the unfavourable circumstances attending 
observations of this planet, it ia not to be wondered at that we 
know little or nothing o£ its surface phenomena, but it is obvious 
that the markings are of a fairly distinct character and that this 
object is likely to prove a very fruitful one for further investigation. 
The general aspect of the disk as I saw it in Nov. 1882 reminded 
me forcibly of Mars ; the definite nature of the spots may there- 
fore be readily imagined. As to whether or not they are per- 
manent is a problem which must be solved by persistent observation 
in the future ; but from what I have seen I conclude the dark spots 
and shadings may be regarded as fairly permanent, while the white 
spots are iniiuenced by rapid variations. 

On comparing the difPerent rotation-periods of the planets the 
idea is auggested of a dominant law controlling this element. The 
aiial motion is swifter with increased size. This general fact is 
clearly evident, though it does not admit of critical investigation, 
inasmuch as we are not c(^ni»ant of the earaet periods of any of 
the planets besides the Earth and Mars. Jupiter's rotation is 
unknown, owing to the existence of dense envelopes obscuring the 
surface, and Saturn is very probably affected in a similar manner. 
The white spot distinguished on the latter planet in Dec. 1876 
was evidently a mere temporary formation in the outer envelope 

• Ore of thflBo, obBerved on Noi. 9 at Bunriee, waa very intoroal.ing. There 
was a bright arBa betwsen die E.SM. hnib and li.e terminatur, [n the centre 
of which lay a very brilliuot email spat, wilb luminous teing or radiatiutu 
eiteudiiig Dver tlio whole area. Several very dB&oite dark spots were niso 
visible on the disk. 
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of Satuni aud not a materia! jiortioii of the surface, for after a fen 
weeks' visibility it eventually extended itself on one side into a 
streak, thus evincing a similar diepoidtioii to certain oiarkinga on 
Jupiter. We must therefore conclude that this white spot with 
its period of lo'' 14" syS simply represented the velocity of an 
atmospheric current on the planet and cannot be held to have indi- 
cated the true period of rotation. But the times derived from the 
markings both, on Saturn and Jupiter, though not corresponding to 
the actual rotation of those planets*, are yet useful as furnishing 
the clue to an approximate det«rLDination of their true periods. 
The prevailing law of rotation imparts an immensely greater 
velocity to the larger planets of our system than to the smaOer, 
and there may be some element other than simple relative dimen- 
sions operating in thia eSect, though the difference in size evidently 
exercises the primary influence. As to Mercury and Venus, it 
must be confessed that their times are involved in doubt, owing to 
the fact that the latter only shows markings of great feebleness 
and the former is rarely observed on account of solar proximity. 
But if the inferior planets rotate in periods varying in the same 
ratio as the Earth and Mars, then the length of a day on Yenus 
would be 34" and on Mercury rather more than 25". Of course, 
if we admit the period of 23'' 21° found for Venus by Cassini in 
1666 and 1667 and confirmed by Schroeter (1789), DeVico {1839- 
41), and others, the rule falls to the ground; but we must re- 
member that Schroet-er in 1801 derived a rotation-period of 24'' 
from a faint dusky streak visible on that planet. 

The possessors of lai^e instruments will now be doing good service 
by attacking Uranus with the idea of observing the surface-mark- 
ings for rotation. Prof. Toung using the 23-in. equatoreal of the 
Priueetown, N. T., Observatory, found two faint belts always visible 
on each side of the equator in May and June 1883; and Prof. 
Schiaparelli, with the 8-iu. Mem refractor of the Milan Observatory, 
has ascertained that there are spots and differences of coloiu- 
visible on the disk of Uranus, " but not sulHciently distinct to be 
followed in outline with this instrument." On March 2, 1S83, 13*', 
in very clear air, I saw a light zone crossing the planet slightly 8. 
of the centre and bounded by two extremely faint and delicate 
bands like the ffunter belts on Saturn. On other occasions I traced 
objects of like nature, though the light of my lo-inch reflector 
appeared insufficient to grapple successfully with such feeble 

* It seems deeirable therefore that tlis deSuite etatement of the perioda of 
these plaueta should not be mude in astronomical works without suitable 
quali£eatton. Tosaythnt the planet Jupiter rotates in 9'' 5;°' 36^2, because that 
ii theiDcan period of more thiui 5 jearB' obBerration of the red spot, would be on 
aaamnption not warranted bj the facta, and one likely to hide tfae trutli, for the 
spot is probably quite detaebed from ihe axirface and has poaaiblj a > 
different period. It la therefore ncceaearj always to regard the proper mo . 
.r .1 . I..-:.. J D... — j^jjjj jijg fgjij jjjuj jjjp actus,! surface of these I 
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^ As to the rotation -period of Saturn, it is well Known that the ■ 

eiToneoua period o£ lo* 29" i6'-8 instead of 10" i6" was long 
understood to be Sir W. Hersehel's ralue. The more rec-ent do- 
terminatiou by Prof. A. llail will, it ts hoi>ett, be more eorrectlj 
transniitted to posterity. In Prof. Ball'H • Elements of Astronomy,' 
p. 404, the latter period is given as 10" i4'°a8'-8, and in Mr. Webb's 
'Celestial Object*,' p. 175, as to" 15°", while the 'Monthly Notices,' 
vol. uxriii. p. zto, mentions the period as 10^ 14° z3'"8. I presume 
" e latter is the correct value? 

Brutol, 1884, January. W. F, Den^NG. 



CORRESPONDENCE. ■ 

To Hie Editor of ' The Obscniatory.' 

On the Definition of Mean Solar Time. 

81a,— 

The report contained in this month's ' Observatory ' of 
the remarks which I made on Mr. Stone's theory at the December 
Meeting of the Boyol Astronomical Society ia very imperfect. 
Unfortunately, I had no opportunity of correcting the press before 
it appeared. I shall therefore be obliged if you will insert in your 
next number the following remarks, which contain in, I hope, a 
more intelligible form the substance of what I said at the meeting, 

Cnmbridgo Obaerratory, ToUrS faithfully, 

1SB4, Jan. 1. J, C. AdjUIS. 

Semarke on Mr. Stane's Theory of Mean Solar Time. 

The proper deflnifcioo of Mean Solar time appears to me to be a 
very simple matter, and to have nothing arbitraiy about it. The 
mean Sun is merely nn imi^iuary body which is supposed to move 
uniformly in the equator at such a rate that the difference be- 
tween its right ascension at any time and that of the true Sim 
consists entirely of periodic tenns. This difference is called the 
Equation of Time, which therefore, by its very nature, cannot 
contain any term increasing indefinitely with the time. Mean 
noon at any place is determined by the transit of this imaginary 
body over the meridian of the place, just as apparent noon is de- 
termined by the transit of the true Sun. 

Thus mean time ia defined with reference to a natural pheno- 
menon, \ iz, the transit of the i-eal Sun over a given meridian ; and 
we cannot have one length of a mean solar day according to Bessel, 
and another length according to Le Verrier, any more than we can 
have different lengths of the apparent solar day. 

A mean BoUr day, according to Mr. Stone's theory, is something 
totally difEerent from that above defined. It has no reference to 
the average length of the apparent aolar day, but ia purely artificial 
or conventional in character. Practically, Mr. Stone's mean solar 
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i the time dnring which the mean lonffitade of the Sun in- 
ereasea by aome detiuite amount, BeKset gives one determiiuition 
of this amoiint, and Le Verrier a different one. Hence Mr. Stone 
is obliged to uinploy two mean solar days, which are of different 
lengths according as Beseel's or Le Vemer's mean motion of the 
Sun is used. On this priodple, every fresh investigator of the 
Saii'a motion would require a mean solar day peculiar to himself ! 
We are tempted to ask, what was (he meaning of the mean solar 
day before Bessel's time ? 

The origin of Mr. Stone's misapprehension on this point seems 
to be the following : — In the ordinary practice of an observatory 
it is usnal and convenient t« deduce the mean solar time from the 
sidereal time supposed to be known. Instead of finding it by direct 
observation of the Sun. In order that this conversion of sidereal 
into mean solar time, however, may be correctly performed, it is 
necessary to employ the correct mean lon^tude of the Bun at the 
given instant. Any error in the assumed mean longitude will pro- 
duce an equivalent error in the mean time deduced, and if the Sun's 
mean motion be incorrectly assumed, the error of time thus pro- 
duced will gradually accumulate. 

Thus the error of mean solar time as deduced from sidereal 
time by means of Bessel's formula, which amounted in the 
year 1864 to a little more than half a second, has increased to a 
Uttle more than six tenths of a second at the present time. The 
increase of the error of mean solar time in 19 years is in reality 
rather less than 8 hundredths of a second, whereas Mr, Stones 
theory makes it amount to 27 seconds ! In fact the error accord- 
ing to Mr. Stone's theory is about 365 times as great as it should 
be. The reason is that mean time is measured, not by the Sun's 
meui motion in longitude, as Mr. Stone's theory supposes, but by 
its mean motion in hour-angle, which is about 365 tunes as great, 
» that the error in time produced by a small error in the mean 
motion in longitude is only about -^f^ of that which would be 
produced if the error in time bore the same proportion to the 
time that the error in the mean motion in longitude bears to this 
mean motion itself. 

If n denote the Sun's mean motion in longitude in a mean 
solar day, then the ratio of the length of a mean solar to that of 
a sidereal day is 

360° -l-n : ^60°. 

And if ii-)-Sn denote a slightly different determination of the 
mean motion in longitude, this ratio will be altered to 
36o-l-«-l-gn : 360°. 

Hence the measure of the sidereal interval corresponding to any 
given number of mean solar days will be altered in the ratio of 
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tJiiit is, since 360'^ ia nearly equal to 365"' '■he §idareal measure of 
thu interval will be altered nearly in the ratio of 

366 n 



as it should be by Mr. Stone's theory. 

In conclusion, we will test Mr. Stone'a theory of mean aolac 
time by supposing ai} extreme case. Let us imagine that the 
Amu had no motion in longitude, hut, like a fixed star, retained a 
conatnnt position in the heavens. On tliis supposition, mean 
Holnr time would be just aa intelligible as it is at present, and it 
is evident that the mean solar day and the sidereal day would be- 
come identical with each other : but what would become of mean 
Boltvr time according to Mr. Stone's idea of it ? 

The so-called New Star o/a.d. 389. 

SiK,— 

The P.S, of my letter in your lust number (p. 18) was 
priiiLed, as well as written, rather hurriedly, and the name of Cus- 
piniiuius (the Latiniojd form of Spieshamuer) is unfortunately 
givi'n as " Crespiniauus." But my principal object in writing to you 
now is to mention that I have found that the mistake about the so- 
iiallednew "star" of a.d. 389 nas made before Humboldt by Casaini, 
from whence the error in the ' Kosmos ' was therefore probably 
copied. It is to be found at p. 59 of his ' Elements d'Astronomie ' 
(pubhshed in 1740), where, speaking of new stars, he says : — 

" line troisifeme que Cuspinianus, au rapport de Licetus (p. 259) 
di'couvrit I'an 389 vers I'Aigle, et qui cessade paroitre, apres avoir 
i^te vile aussi briUante que Venus, dans I'espace de trois semaiues." 

I'liia of course clearly implies that Cuspinianus had himself seen 
the star ; but I should imagine that the fact mentioned in the last 
sentence of the P.S. of my former letter wOl be admitted to be a 
coiniilote proof that tbis could not have been the case. 

I'lie question immediately arises, was the mistake mafle by 
Cassiiii or by Licetus (or rather LicetiJ, from whom he quotes ? To 
answer this, 1 have turned to his book, ' De Novis Astria et Cometis ' 
(published at Venice in 1622), and at page 259 the whole reference 
ill Cuspinianus is contained in the f)asBage : — " Cuspinianus autem 
pauDu post, nimirum anno a nativitate Domini tercentesimo octa- 
Hi'siiiio uouo, ut retulit etiam Tycho, stelJam quamdam a Septem- 
Irioiie circa Galliciuium scribit aaeendisae, et instar Luciferi splen- 
diiiHuo, iitque intra spatium triura hebdomadarum diaparuisse." 

Licetus, therefore, merely states that Cuspinianus had narrated 
the fact of the appearance of this " star," and appeals to Tycho 
Brahi* as having made the same assertion. I have referred, bow- 
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ever, to the great work of Cusiiinianu*. ' Dtj Cieiaribua afqiie Im- 
peratoribus Romania ' (first published at Btrassburg in 1 540, eleven 
yeara after the author's death), and cannot find any msntioii of 
Guuh a celestial appearance. Possibly it may be contained in 
some uDDublished work of his : there ia no other extant iu which 
it would be likely to be. But the d'^ncription of tha " star " is 
evidently taken from that of Marcallinus, to which I referred in 
my last letter, where I have shown that it was in all probability 
tlie object mentioned by Philostorgius, which, from its motion 
amongst the stars, muat have been a comet. 

Allow me to add a few words respecting the name of the atar 
now known as a Aquilse or Altair, lest I may have led to a wrong 
impression about it. Ptolemy does often call the star itself par 
arcdleitce by the name of the constellation, 'Aeroi, or the Eagle. 
Ulogh Beigh, in the fifteenth century, calls it in Arabic " El-near 
el-tSVr," or the Flying Eagle (literally " the eagle, the flying"), 
which has been subsequently shorloned into Altair (=the flying). 
As I have pointed out, AquiJa couM not have been in the position 
where the " star " is said to have been at the time in question ; 
the mistake of assigning its place to that constellation when first 
seen would seem to have been made by Cassini. 

Tours faithfullv, 

BlBpkheftfh. i!B+, Jnn, 3. W". T,"^LT!ra, 

The Sun-glow. 
Snt,— 

Among the flood of letters written within the last few weeks 
about the curious tolav- or afUr-ghif I have not aeen one which 
alludes to the strange phenomenon being visible at mid-day, as lias 
often been the case here, in fact on any day when that part of the aky 
near the Sun was free from cloud. On the lat Dec. an astro- 
nomical friend and myself noticed it very distinctly, and it was 
etill more marked on the ifith, when it presented the appearance of 
a beautifully delicate rosy halo, the inner edge of which seemed 
to he about g° from the Sun, the glow extending some 20° to 25' 
outwards. 

AnBtwick HaU. '^ours truly, 

Olsphaia, LaiKMstBr. 1*84, Jan. i. T. B. ClAPHAH. 

A Green Moon. 
Sir,— 

The most interesting phenomenon observed in connection 
with the recent remarkable sunsets as seen in this climate has un- 
doubtodly been that of the "green" Moon; and as there appears 
to be a difference of opinion respecting the subjective or objective 
nature of the phenomenon, the following observations, as bearing 
upon the question, may be of sufficient interest to justify their 
publication. 
TOL, vn. r 
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January 6. After gazing at the " a£ter-glow," which at this time, v 
4* 40" P.M., was very brilliaat,! turned my attention to the Mood,, 
which was shining in a cloiidlesa portion of the sky, and I waa< 
surprised to find it of a very pale green colour ; hut aft«r looking. 
at it a few moments the green colour disappeared, and the Mooni 
presented its normal appearance. Again directing my attentioni 
to the " after-giow," and observing it for a few moments, I oaooi 
more looked at the Moon, which again appeared "greenish," and,. 
as in the former instance, the colour disappeared after looking ai, 
it a few moments. 

And thus, so long as the " after-glow " remained sufficiently 
brilliant, the " green ' colour could be given to the Moon by first 
■imply looking at the crimson and pink " after-gloo- " and imma- 
I 4iately transferring the gaze to the Moon. 
■ January 11, $^30" p.m. I again noticed that by first looking at 
the "after-glow " and looking at the Moon immedial^ly after, itoould 
be made to appear of a very pale greenish tint ; but only for twa 
or three seconds, as the nioon being I3'2 days old was much too 
bright for the phenomenon to be so well observed as on the first 
occasion. 

In connection with the foregoing observations it would be very 
interesting to know if those observers who have had the good fortune 
to observe this phenomenon, noticed the greenish colour of the 
Moon previous to their looking at the " glow "; or whether, like 
myself, it was not till after observing the " after-glow " that tha 
Moon appeared of that colour. 

From my own observations, and from the descriptions that have 
as yet been pnblished relating to this phenomenon, I am decidedly 
of the opinion that the phenomenon is entirely subjective, heii 
akin to the well-known optical eiperiment, in which a red obje 
being looked at for 30 seconds, and the gaze then directed to li 
white surface for another 30 seconds, an image of the object appear* 
projected on the wldte surface as a bluish-green counterpart ol 
the red original. In this case the " after-glow " is the red object, 
and the Moon the white surface. 

Tours faithfully, 

DaUtOn.E,, iSg^, Jan, 14. B. J". HOPEINB. 




NOTES. 

The Spectrum op Comet 1883 6 (Pons-Brooks)*. — The spec- 
trum of this comet has been examined at several different obserra- 
tories, and the three usual eometary bands have been detected, tbA 
measures of which, as made at Greenwich Observatory and by I 
M. Trepied at the Observatory of Algiers, show them to be coin- ' 
cident with the three principal hands in the spectrui 
alcohol flame of a Bunsen burner. M. Hayet of Bordeaii 

• OomptPN Eendus, Tul. lovij. Noa. 14 and 17, anil Vol. luiiii. 
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of the least refrangible band tw being iu the arainjr, anil M - 
Trepied imderatandB thia lo reftir to the baud betwtwii D and C : 
but it appears more likely that the band at \ s''33 '* *he one 
intended, though 8ig. Hicuo at Palermo statoti that he saw a baad 
in the red with a Maclean spectroacope. A very narrow con- 
tmuoua spectrum from the nuclena was detected on Dec. 6 at 
Greenwich, and mora recently a ranch fainter continuous spec- 
trum from the nebuJous diatrict immediately surrounding the 
nuclaus has been made out, M. Trepied on Dec. 27, and it. 
Thollon, have likewise recognized the continuous siwctrum ; but 
all observers agree in remarking on the great superiority of the 
band-spectram to it in brightness. The spectrum of the comet is 
therefore chiefly gaseous, and M. Thollon points out its strong 
raaemblance in this respect to Comet 1881 e. He also caUa atten- 
tion to the similarity in the form of the tails of the two comets ; in 
each there was only a single band, instead of the usual two streamers 
with a dark rift behind the nucleus. In the comet of i88r, 
however, this shaded off about equally on both sides. In Pons's 
comet the southern edge is sharp, well-defined, and nearly straight, 
whilst the other side is nebulous and diffused. M. Thollon sug- 
geats that this form of tail may possibly be characteristic of 
comets in which the gaseous spectrum predominates. All observers 
speak of the great brightness of the middle of the three bands 
(X5164); the band in the blue was exceedingly faint: the third 
band, the least refrangible, was much fainter than the green band, 
bat was not ao diiGcult an object as the one in the blue. 

Teansit of Combt 1883 6 (Pon3-Beookb) over a Star. — An 
observer in Jacksonville, Florida, reports ; — " Early in the even- 
ing of Dec. 24 I found Pons' Oomet close to a star in Cygnua of 
the seventh magnitude, and from its relative position could see, at 
a glance, that a transit was inevitable. As I had been for three 
months watching this very comeb for such an opportunity, I 
hurried up my preparations, putting on a power of lOo, and 
getting an assistant to mark time. The following are the results : — 
Star began to fade at 6'' 31° 42", local time; star began to 
brighten at 6'' 35° 22' ; interval, 3™ 40' j middle time of transit, 
6" 33° 32'; longitude west of Greenwich, 5" 26" 28*; or (by a 
singular coincidence) at la" Greenwich mean midnight." The 
star faded by estimation half a magnitude. The observer could not 
state positively that the star and the centre of the nucleus precisely 
coincided, " but to all appearances the central line of passage was 
through the star; yet 1 found it impossible to see tho stellar 
centre of the comet in contact with the star on either side, and 
there was an interval corresponding with the waning of the star's 
light, when the nucleus was invisible." The star referred to is 
Arg. Z. +32°, No. 3980, itiag. 6-o. 
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Variations is the Lioht op Comet 1883 6 iPonb-Beooks)*.-*! 

On the iirst day of the present year, the Pona-Brooka comet 

derweut a Budden change of brightness for the third time. 

Miiller, of the PotBdam Observatory, observed the comet 1884, Jan, li, 

5* 47°" PotsdHro M.T„ when its appearance and brightness accorded 

wi(h those it had displayed on the prerading dajB. But at 7^ 20", 

on looking at the comet again, he was snrprised to note how great 

a chnnge had taken place. Instead of the diffused nucleus he bad 

seen an hour and a half earlier, there was now an almost stellair' 

f poiut of about the brightness of a 7 mag. star. Dr. Miiller cara^^ 

I fully watched the comet during the next two hours, and compared 

ita light with that of two neighbouring stars, D.M. + 24° 447 1 and 

+24° 4473, estimated in the 'Durchmuaterung'as 7-0 and 6'8, witi 

the following results : — 

At 7'' 28"' 7-53 mag- 



7 41 



The greatest brightne 
" -" Potsdam M.T. ( 



8 3S 



7-03 mag. 



8 would appeal' to have taken place about 
7" 20" Greenwich M.T. At 9" 30°, the 
comet had again changed its appearance, and resumed the form 
and brightness it had presented before this sudden change. The 
entire change of brightness was about ei^ual to 1-3 mag. 

Claek'b Tkansit Tadijib fob T884t. — As this is the second 
year of publication and we noticed the first issue, we need not say 
more than that the book is chiefly intended as a companion to the 
small Transit Instruments whiclj Mr. Latimer Clark has designed, 
but that it would prove very useful to any amateur astronomer 
who may possess a transit instrument of any kind. The intro- 
duction gives very clear instructions for the management of a . 
small transit, expressed in simple and untechnical language. Aft«r 
this follow tables giving the mean solar times of transit for each 
day of the Sun and of about twenty-five stars, besides ephemeridee 
of the planets. These tables have been carefully prepared froia 
the ' Nautical Almanac,' and are quite trustworthy. An appendix 
gives descriptions and prices of the various forms of small Tranat 
Instruments which Mr. Clark has constructed, with testimoniab 
to their efficiency. Colonel Tupman, Mr. Lecky, and other Pellowfl 
of the Royal Astronomical Society apeak in high terms of their 
stability and general performance ; and it would appear that Me> 
Clark's endeavour to popularize transit observation has already 
met with a considerable and weil-deserved amount of appreciatiaa 
and success. 

■ A»ir, Nnch, No. 1568. 

t TnueiC Tablet for 18S4. OiTing Uie Qreenwich Heva Time of ttieTrannt 
of the Sxin, and of oerUin Star^, for every Daj in the Tear, witb an Ephemerii 
of the San, Moon, and Flanela. Computed from the ' Nautical Almnnaa ' for 
Popular Use. Bj Lstimer Oiark, M.I.C.R, Ac— London and New York: 
E. and F. N. Spon. 1884. 
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Beui.bkibl£ Fliqht of Tglescopiq Mbteors*. — Prof. W. B. 

Brooks, who rediscovered Comet Pons last September, describes ft 
remarkable observation, u'bich he was fortunate enough to make 
whilst engaged in comel^aeeting, in the foUowing terms : — " Whilst 
sweeping on the evening ot November 38th, it was my plensura 
to observe a wonderful shower or flight of telescopic meteors, 
about ten degrees above the horizon and near the sunset-point. 
They were verv Bmall, none of them \isible to the naked eye, most 
of them leaving a faint train, visible in the telescope for one or 
two seconds. The motion of most of theui was to the northward, 
with an occasional group to the south of the Sun, moving south' 
ward. This observation occiu-riug at the time when the unusual 

V2RTICAL. 




Fligllt of Teleacopio Meteors. 
(Erect view.) 
red-light phenomenon was at its height, the theory is suggested 
a possible eonnection between that phenomenon and the passage 
of the Earth through a mass of meteoric matter more or less atten- 
uated." Eeferring to the drawing given above, he adds, " As ma? 
readily be inferred, the wonderful sight ia a difficult one to repre- 
sent in a drawing, but 1 have endeavoured to give some idea of the 
appearance at its maiimum stage. The instrument used was my 
nine-inch reflector with comet eyepiece giving a field of one and 
one-half "degrees. The field shown in the drawing was a few 
degrees north of the sunset-point and about ten degrees above the 
horizon. The faithful comet-seeker frequently in a single night's 
work encounters numerous telescopic meteors singly, very rarely 
two at once ; but this flight is quite unprecedented in my o.<- 
perience." 

• Siderciil Mp«senger, Vul. ii. Xu. 10. 
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JMr. Uarnard, well knows as nnotber induetrious nud succeBsful 
comet-seeker, bas noted eimUsr phenotiieDa during the period in. 
whii^li the reniarkalile red sur sets were most eonapicuous. One 
gf his obaervfltionB is thus described intbe ' Sidereal MeeBenger'; — 
"8d late as. Dec. 15. lie guw with the telescepe eniall bright bodiea 
close to the Sim. Thev were visible at the rate of five or six per 
minute, and v-eie alt moving to the north of east quite rapid!;'. 
Occaetonally a iojgt^r budy was Beea to flash across the field, blurred 
by being out of focus. Generallj they looked like little star^ 
many as bright as those of the ^st magnitude. Mr. Barnard 
could follow the slower-moving ones with the telesoupe for Htb or 
nil degrees from the Sun, where they became faint and were lost. 
He was nnable to detect any crossing the Sun ; they seemed to ba 
some distance from it, and required generally an increase of focal 
distance to be seen favourably. He thinksthey are small particles 
drifting with the aii'-currents at considerable altitude." 

UntBUAL liEVEBBAL OP LiKES IK THE SUMMIT OF A SOLAR Fbo- 

MiBKNcE '.^On Oct. 17, 1883, Prof. Toung observed an unusual 
phenomenon in a prominence connected with the largo and active 
group of spots which at that time was just passing off the Sun's 
dislf. The prominence had the very common form of a number 
of overlapping arches, with a sort of cap above them. Its eleva- 
tion was about a', and its extent along the circumference was 
K little less. The peculiar features were the extreme brilliance 
I of the cloTid-cap at the summit of the promiueni-e, and the perfect 
delineation of the form of this cloud in certain spectrum-lines 
which ordinarily are reversed only at the base of the chromosphere, 
while at the some time certain other lines, which not unfrequently 
are reversed at considerable elevations, showed its form only very 
faintly or not at all. The brightness of the cloud-cap as seen on 
the C line was simply dazzling, brighter. Prof. Young states, than 
any prominence or any part of one he ever remembers to have 
seen. At the same time X COyS-g and \ 7055 showed the top of 
the cloud SB well and brightly as C does under usual drcum stances. 
The chromosphere was faintly visible on the same lines, but the 
fltems and lower portion of the cloud were not seen at all upon 
them. A considerable number of lines were reversed in the chro- 
mosphere at the base of the spectrum without being traceable in 
the cloud-cap ; amongst these was thecoronal line X 5315-9. D,, F, 
Hy (^ 4340 It ond A were conspicuous, showing the entire promi- 
nence, the cloud-cap being very bright ; but H and K showai only 
the cloud-cap, the stems of the prominence not being visible upon 
them, although both lines were well reversed, not only in the 
chromosphere, but also on the face of the Sun over all the facular 
region surrounding the spots. The sodium lines D^ and D^ showed 
the cloud-cap faintly, but unmistakably ; the magnesium lines 6„ 
6,, 6, also showed it faintly ; 6, was a little more conspicuous. But 
BP\en other lines were seen as distinctly reversed in the cloud-cap 
M (he tno lines below C had been: thetic were \ 5oi7'6 and 

• ■ Scipn.-e, Vol. ii. Sn. 40. 
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49* J- 1 (both attributed toiron), LoreoKoni'a/tA 4471-2), und four 
lines between this latter and P. There was no coiiBidemble motion- 
displacement exhibited by any of the lines, nor did the shape of the 
prominence change much during the time of observation from 8" 45"" 
to 9'' 30" G.M.T. Prof. Young considers that this cloud may 
perhaps hare been identical with a. remarkably bright faculur bridye 
which was observed two days earlier spanning the largest of the 
spots which composed the group. 

The Becbsels Obbbkvitoby. — We hear with rflgrot that ill- 
health has caused M. Houzeau to retire from bis position 
of Director of the Brussels Obsenatory, Appointed to the 
Directorship of the Observatory iu March 1876, M. Houzeau has 
thoroughly reorganized all departments ; under his direction two 
equatoreals (6 and 9 inch) and a Meridian circle by Jiepsold bare 
been erected, a spectroscopic department has been formed, and iu 
the meteorological department a complete system of self-record- 
ing instruments has been added, and the instrumental readings 
«re published in a daily bulletin, whilst the high value of the 
Dumerous bibliographic works which he has executed in coniuni'- 
tion with M. Lancaster, librarian of the Observatory, and the 
great labour involved in their preparation are recognized by astro- 
nomers of all nations. To the energy of M. Houzean the partici- 
pation of Belgium in the observation of the Transit of Venus is 
mainly attributable, and also the erection of a new obser\'atory at 
Brussels. Herr N. de Konkojy is mentioned as his probable 



HoTTOKONG Obbehvatory. — We announced in the 'Observa- 
tory' for last November that it was intended that Dr. Doberck, 
the director of the new observatory at Hongkong, should com- 
mence his official duties by making a tour of inspection to the 
various observatories on the Chinese coast and on the islands of 
the eastern seas, in order to examine their instruments and records, 
and, if possible, to arrange that synchronous observations should 
betaken and regular reports sent to the Hongkong Observatory, so 
that weather forecasts might be prepared. Dr. Dobercit returned 
from this mission on Nov. 5. With a view to promoting uni- 
formity in obaevring, he has prepared a little manual of instruc- 
tions for making meteorological observations for the use of observers 
at the various stations in the treaty-ports, and for commanders 
of vessels navigating the China seas. The ' Hongkojig Free 
Press,' remarking on the return of Dr. Doberck, says :^'' It is 
of the first importance, in order to bo able to arrive at any de- 
finite results, BO as to be able to forecast the weather, and com- 
pile ft reliable weather table, that the meteorological observations 
conducted at different ports on the China coast should be made at 
the same hour, in the same manner, and by instruments corrected 
to the same standard. It is to be hoped, therefore, that Sir 
Robert Hart nill allow his able slaif to take part in this nork, and 
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The obseiTfttiona of the ceiitml trauaits of the red spot obfaiiied 
here Biibsequently to those given Ju t)i6 last number are : — 

On O.M. Long, of Spot. 

1883, December ao 19*50"° 75°'9 

1884, January 8 'o 35 80-9 



1^^^ mark 



" 17 56 79-2 

On Jan. 8 the spot was very carefully obeerred under good 
definition. Its form seems nnaltered, but the Bouthern side ia 
apparently the darkeHt. I believe that the faintneSB of this object 
is now increasing. The middle of the spot very slightly follows the 
middle of the hollow in the 8. eqnatoreal belt, which continues to be 
very conspicuous. 

I saw the equatoreal white spot as it came to the CM, on 
January 11, 10*' 46"", when the longitude, computed on the daily 
rate of 878°'46, was 77°-6. It was by no meana a prominent 
feature at that time ; but its visible aspect Taries considerably and 
in an irregular manner, ho that it may since have regained its 
former brightness. 

Mr. N. E. Green observed the white spot centra! on Jan, 24, 
13I' 30'". Its position was towards the preceding end of the red 
spot. I find the longitude from this observation to have been 77°-7, 
which ia nearly identical with that derived from the transit observed 
at Bristol on Jan. 1 1, as above. 

The red spot now offers an excellent means of testing the 
efficiency of telescopes as regards the definition o! planetary 
markingH. It must be considered a creditable performance for an 
' Mrtrument to show the outline of the spot steadily and well. 
'^i«tol, 18H. J"n. »«■ ^'- ^''- UtsNiNo. 
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EknuiiU and Epiitiaa-is of Comrt 1883 6 (Pons-Jiruiikii). 
By MM. ScHCLiior and Bosskbt •. 
CoMJBCTrNO all the publinheii observatioDB of the comet up to i 
Jan. 9, MM. Scholhof and Boesert have formed the followiag five 
nurmal places reduced to the mean wjuinos of iSSo'o : — 




56 JfMor PUtHet 135.— /^k/m. [No. SZ, 

BUmentM of the Minor Pla»tt 135, Ctfvlina. 
(Communicittnl bv Bear-AdmirsI Shcykldt.) 
The following elements of planet 135, discovered by Herr Falim 
At Vienna on iSSj, Nov. 28, and which haa sinc« received the 
imnae of Carolina, hare been compoted b; Professor E. Frisbr from 
the following observations made at the IT. S. Karal Observatory, 
Wiuhingtoi), by Commandi^r W. T. Sampson. 

Waih. M. T. App- a. App. 2. 

1883. h Di . h in . o , „ 

!>«. t 13 13 19s 3 16 31-80 +15 51 0-8 

6 I' 59 70 3 iJ 3975 +15 5" 6' 

21 12 12 460 3 3 4888 +15 57 11-9 

' FfoiH wbiL-h are derived the following elements : — 
Epoch 18S3, Dec. 21-5, G.M:.T. 

M 275° 3 ^i-^"^ 

a 67 13 "-a I 

■■-a 86 so 22-8 I 

• 8 34 28-1 >-Mean Equinox 18830. 

♦ 4 10 44Z I 

lofift 0-471817 I 

/* 695471 J 

Comparison with the middle place gives 

IXcosji^Q'-o til =o"-o. 

*= [9'995856J ■■ fl'i ('^+243° 49' 53"'8) 1 
y=[9-95.720]rsiD(i.+ i57 48 10 "8) [ 1884-0. 
2= [9-66948oJr8in(i'+i38 36 6 -8)] 



Difference* nf Right A»feninon and Declination between lapetia 
the centre of Saturn, By A. Mabtu*. 

a-A. S-D. 1 o-A. i 

Feb. 2 -37'4 - M3 I Feb. r6 — io-6 - 

3 -36-8 -IS4 

4 — 36'° -164 

5 -34'9 -173 

6 -33-6-181 

7 -3^-1 -187 

8 -30-3-192 

9 -28-4 —196 

10 — 26'2 -199 



— iS-g -198 
~.6-s -19s 
-13-4 -191 

• Sloatlily Sutice 



- 78 
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Inner SatMu$ of Sahmt. 


Note. — In the CAse of Mubbs, which na oaly be teea •! doog»- 




ue visible &t Greenwich an giTen. 


MniASfEaBt). 


E-vcKLmrs. , TrrHTfl. | Dioki. | 


h 


h 


h 


^ 


Feb. 2 7 5 


Feb. I 20-7 


■Feb. I 7-9 


Feb. 2 7-3 1 


IS 12'* 


3 S-fi 


3 S-' 


5 I'o 


i6 10-8 


4 14 5 


5 2-5 


7 i8-7 


17 94 


5 23-4 


6 23-8 


to I2-J 


1 8 8-0 


7 8-3 


8 21-1 


13 6i 




8 .7-1 


10 18-4 


15 23-8 


MiMA8(WeBt). 


10 2-0 


12 157 


iS 175 J 


Feb. 6 13-4 


II 10-9 


14 130 


21 ti*i 1 


7 I2-0 


12 198 


i6 IO-4 


24 4-8 1 


8 10-7 


14 4-7 


18 7-8 


26,27-3 


^^ 9 9'3 


15 13-6 


20 S-i 


29 i6-o 


^^L«3 12-5 


r6 235 


22 2-4 




^B'4 "■' 


18 7-4 


23 23'S 


Shea. 


^^r as 


19 16-2 


25 2I-0 


Feb. 4 47 


^^ a6 8-4 


21 I-I 


27 i8-3 


8 17-1 


27 yo 


22 lO-O 


29 15-7 


13 S-6 




23 1 8-9 




17 iSo 


Htpeeio:t. 


23 3-3 


TlTAS. 


22 6-5 


Feb. 4 3-8 


26 12-7 


Feb. 3 1 1-2 


26 190 


25 9-4 


27 21-6 

29 65 


tg 9-2 




Tho following table will EumiBh the means for inferring approxi- 


mate distanced and position-angles of the Batellites from the diagram 


(pveo in Plate I., opposite page z6. 




Minor Alia of BiDg. orbit of Titan. 


Jan. 29 356° 43' Jan. 29 lOS''^ 


Feb. 8 356 43 Feb. 8 192*3 


^^^ 18 356 42 18 j88 -8 


^^m 28 35639 185-3 


P Astronomical Memoranda, iSS^, February. 


1 SiMi. Feb. I, seta 4" 46=, rises 19" 40"; Feb. 11, sets 5" 4", 


riBBB 19" as"; Feb. zi, sets 5" 23", rises 19'' 3""; Feb. 20, sets i 
<:" t-." rises 18" d6™. J 



Equation of Time :— Sun a/fer dock, Feb. r, 13"° 47"; Feb. 1 



i after 
; Feb. 



6S A»lronomical Metnaranda. 

Sidarefti Time at M«in Noon: — Feb. i, so' 44' 
23"'9 ; Feb. ai, la* i'-j ; Feb, ag, «' 34"-8. 

Jfoofi. Uti. 



,16 17 

.17 9 

'7 53 

18 18 
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i..i9 



19.. 14 



tet. 

m 
58 
8 


Feb. II.. 


'5 
27 


»3- 
24.. 
as.. 
a6.. 


32 


a;.. 

28.. 


•7 


39.. 



9 36 



First Quarter, Feb. 3, 17" 57"; Full Moon, Feb. 10, 16* t 
tftst Quarter, Feb. 18, 15' 13": New Moon, Feb. 26, 6" 35". 

ifrreiir^ is a morning star tbrotighout the month. He i 
greatest elongation, 26' ii' W., Feb. 13'' 17", 

rmuj is an evening star. Diameter: — Feb. i, ia"'4; Feb. 29, 
i4"-i. lUuminated portion of disk, Feb. 14, 0-814, 
Feb. I, K.A, 23' s's, Dec. 7° 29' 8., tr. 2'' ig", seta 7" 44" 
29. "6-4, 73 N., 2 32 9 ij 

]^ars is retrograding in Cancer. Diameter: — Feb. i, i6'-6; 
Feb. 29, i4"'5. Illuminated portion of disk 0-991 on Feb. 14. 
Feb. I, E-A. 9^ 3"-6, Dec. 21" 32' N., tr. la" iG", sets zo"" 22" 
29. 8 27 -o. 23 19 N., 9 50 iS 5 

Jupiter ia retrograding between Cancer and Gemini. Diamefcer: 
— Feb. i,42"-7j Feb. 29,4o"-5, 
Feb. I, E.A. S" o"-4, Dec. 21" 10' N., tr. 11' 14", sets 19* 17" 

29, 7 48 -8, 21 43 N., 9 12 17 22 

Saturn is stationary, Feb. 3' 14", and iu quadrature with the 
Sun, Feb. 22' 5*. 

Feb. 1, B.A. 4''6'°-i, Dec. 19" 3' N., tr. 7" 20"°, seta 15" 7" 
29, 4 8 -6. 19 17 N., 5 33 13 az 

Out*r Eing. Inner Ring. Ball. 

Maj. Axis. Min. Aiib. Ms.]. 4iiB. Min. Aii«, DUm. 

Feb. 3 43"'i5 i8"-5o 28"-69 i2"-3o i7'-2 

23 41 '58 17 '9* 27 -65 II -91 i6 -6 

The south side of the rings is visible, the elevation of the Earth 
above their plane being 25° 23' on Feb. 3, and 25° 31' on Feb. 23 ; 
»nd of the Sun 26° 6' and 26" 1 1 '. 

Ommu is near (i Virginis. 
f^ I. B.A. 11* SS'-o, T)ee. t" 37' N., tr. 15'' 6", rises S" 53'° 
tf. u 49 -5- 2 ' '3 >i 7 5 
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Sepltine is in quadniture with the Sud 


^^H 


Feb. I. a.A. 3" S-'-i. Dec. 15° 3S' N.. tr. 6" 2o». sete i^" 44^^l 


39, 3 6 ■4. «5 4' N., 


4 31 II :t^^H 


/ftentmwjifl. 


^^1 


Q. M. T. 




G. M. T. 


h m 




h m 


I'eb. 1 5 40 J. i- Oc. D. 


Feb. 


12 9 25 J. ii. Tr. E. 


^^ 8 16 J. i. Ec. a. 




13 7 35 J- iii- Tr. E. 


^K 15 6J.ii.Tr.I. 




14 43 J. i. Oo. D. 


^H 18 I J. n. Tr. E. 




14 12 2 J. i. Tr. I. 


^H 2 10 58 T. iii. Oc. D. 




14 aa J. i. Tr. B. 


^H 15 52 J. iii. Eo. B. 




IS 9 9 J.i. Oc. D. 


^H 3 10 10 J. ii. Oc. D. 




12 sJ.i.Ec.E. 


^H 13 46J.ii.£c.B. 




16 6 29 J, i. Tr. 1. 


^^B 4 It 4SB.A.C. 1119 




S 49 J. i. Tr. E. 


^^m Oc. D. 130°- 




9 20 J. iv. Oc. D. 


^^M 5 4 20 £> Tauri 




iz IS Wirginis 


^^M Oc. D. 33°. 




Oc. B. a 20°. 


^^H 45^^ ^auri 




13 48 J.iv.Oc.E. 


^H Oc. D. 137°- 




IS 45 J- iv. Ec. D. 


^H 7 SJ.li.Tr.E. 




17 634J. i.Ec. E. 


^H .5 51 J.i.Tr.I. 




14 44J-ii. Oc. D. 


^^^H 6 8 16 iipTaari 




19 8 49 J.ii. Tr. I. 


^^H Oc. D. 96". 




II 43 J. ii. Tr. E. 


^^^H 9 0120 Taurl 




17 40 B.A.C. 57DO 


^^B Oc. D. 85°. 




Oc. D. 134° 


^^m 12 58 J. i. Oc. D. 




2D 7 *S J- iii- Tr. I. 


^^1 IS 42 J. i. £c.B. 




10 S9 J. iii- Tr. E. 


^H 7 10 17 J. i. Tr. I. 




16 29 J. i. Oc. D. 


^H 12 37 J.i. Tr.E. 




21 8 16 J.ii.Ec. E. 






.3 48 J.i.Tr.I. 


^B Oc. D. 103°. 




16 8 J.i. Tr.E. 


^^H 8 7 24 J- i- Oc. D. 




22 10 56 J. i. OcD. 


^^^K 10 10 68 Geminorum 




14 oj. i.Ec. E. 


^^m Oc. D. 24°. 




23 8 15 J.i.Tr.I. 


^H 10 ioJ.i.Ec.B. 




10 3S J- i- Tr. E. 


^H 17 22 J.ii.Tr.I. 




24 8 29 J. i. Ec. B. 


^H 9 7 3 J.i. Tr.E. 




16 sJ. iv. Tr. I. 


^^H 12 II B.A.C. 2872 




26 II 10 J.ii. Tr. I. 


^H Oc. D. 145° 




14 4 J- ii. Tr.E. 


^^H 14 17 J. iii. Oc. D. 




27 10 S2 J- iii- Tr. I. 


^H to 12 26 J. ii. Oc. D. 




14 26 J. iii. Tr. E. 


^^H 16 22 J. ii. Ec. B. 




28 10 51 J. ii. Ec. E. 


^^^H II 6 53 16 Sextantia 




15 36 J. i. Tr. I. 


^^V Oc. B.322°. 




29 12 43 J. i. Oc. D. 


^^ 12 6 31 .T. ii. Tr. I. 




IS SSJ-i-Ec. E. 


The angles are reckonpd from 


he apparent N. point towards tha J 


right of the Moon'a inverted image. 


Editoe. J 



f^iblifotioMrrctivid: — Dr. F.Terijy, Bfutrqwtdpropotiteareeentm^ 
ofneniationt ilt Jtf. Schiafiarflli Mir lafhinHe Miirs (Month! v Notices 
Boyal Astranoinii^ Socift'r) ; Sur t/jrUt^nct tt snr la eaute d^nat 
pinodicil* menfteSe da aurora boreaht, !loU lur Vmirore boreale dn 
2 Oct. iSSz, dim 17 XoF. tSSj. Mpicl de la grandt comhte (b> 
iSSa, i", 3', 3' notiea. aad Ohsi^rvatioa de la lumi^e sodiaeali et 
tTunpetU holid4 (Bulletins de rAcadcmie Boyole de Belgique). 
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BEBATA. 
No. 75, paga 114, line 17.^ edge of ilii* ball raoJ edge of this InlL 
78. 306. 47./"- '5' '"-78 r«td 15* 3i"78. 

tt, 3, 44, /or by 360°. Whilst rwuf b; jfo" wliitsL 

81, 17. 3J,/otii' 19°>. nuif is* it". 

The BeF. Swphen H. Sutby alao desires the following correction to bo mide in 

hia lelter, p. iq: — 
Ho. t\. ps^ 19. line 11, for easily divide*, rtad on ono ocoaBitra (iSBj, 

KOT. 16) showed Eiii'ke'a division in the enalfm portion of 
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TIME B Y TEE TRANSIT INST BUMENT. 

By L&TIMER CI.&BK, BLI.G.E. 

MANUAL or THE TRANSIT TSSTRrMEXT. Cr. 8vo, 1.^. 

TREATISE o« THB TRANSIT INSTRUMENT, aa applied to the deterrai- 

naiion of TimB. Demy 8to. cloth, as. 
TRANSIT TABLES por 18S4 (Aiuiual). Cr. 8yo, 2s. fid. 

18-inch Clark's Pfttenl Trnnait InBtnimeot, of beat workioaaahip. £ t.d. 

and aocuratel; adjusted, vith Larop and Supp(»(, complete 13 13 

J2-inoh ditto 9 17 B 

Clark's Patent Window Traoail „ 7 10 9' 

Pampklei a«d Ttafimotuals po^fne on applicaiiim. 

A. J. FBOST, fi Westminster Chambers, London, S.W. 

position-micrometek! ~^~^ 

Perfect IllTiminfltion in all directiona is secured by Hilqbr's 
VAcrrit-nrBB IxLtrjnsATioN, the bright threads being sharply 
defined in & perfectly dark field. The wires of the vacuum- 
tube in no way interfere with the free rotation of tlie micro- 
Battery and coil to work the vacnntn-tulie attached, if required, to 
the body of the telescope aa part of counterpoise to the MicrO' 
meter. 

ADAM HILGER, 

AiiTonowieal and Optical Instrument Maker, 

204 Stabhoph Street, Moiinihqton Obesceht, H.W. 

AHIWAL SUBSCRIPTION 

(including postage). 
For tJie United Kiitgdom : — Tweke Rhillinga. 
F^yr Foreign Cowntria ; — Fourteen Shillings, or 3J Dollars, 

PoBt-Offiee Orders payable at Nelson Street, Greenwich, S,E. - 



THE OBSERVATORY, 

A MONTHLY REVIEW OF ASTRONOMY. 



ANNIVEK8AET MEETING OF THE ROYAL 
ASTfiONOMICAL aOCIETT. 

Friday, 1884, Februai-y 8. 

E. J. Stoke, M.A., F.E.8., Prmdmt, in the Chair. 

Secretaries i J. W. L. Qlaisheb, M.A., F.E.8., and 

E, B, KlfOBEL. 

Thb Minutes of the last Anniversary Meeting were read and con- 
finned. 

The report o£ the Auditora for the past year waa read by Mr. 
LtcJcy, and waa to the effect that having examined the Treasurer'^ 
account, and the account of the assets and property of the Society, 
they certified them to bo correct ; that the cash in hand on the 
jiatof December 1883 was .£309 8«. yrf. ; with regard to the funded 
property of the Society, that ^500 Metropolitan Board of Worka 
Stock had been purchased ; that the Society's rooms had been de- 
corated and repaired at a cost of .£529 18^. iid. ; that the books 
and instruments and other effects had been examined as far as 
possible, and found to be in a satisfactory condition ; and that they 
had laid upon the table a list of the names of those Fellows who 
were in arrear for sums due at the last General Meeting, 

Mr. Glaulter gave a summary of the first part of the report of 
the Council for the past year. During the year 30 ordinarv 
Fellows had been elected aud 16 had died, 9 had resigned, and 
one had been expelled, the total number of Fellows now being 
602, an increase of 4. Four new Associates had been elected 
and one had died, the total number of Associates now being 49. 

The following are the names of the Fellows who have died 
during the year : — Francis Abbott, George Bishop, C. S. Corbett, 
W. A. Cross, J. H. Dallmeyer, Joseph Drew, Eev. N. S. Godfrey, 
F. C. Green, Gen, Sir H. Harness, Julius Page, Gen. Sir E. 
Babine, Eev. A. Smith, Prof. H. J. 8. Smith, William Spottiswoode, 

TOL. rii. a 
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Tbo8. Wnrner, aud T. R. White ; the Associate waa M. Yvou 
Villarceau. 

The usual peportB from a large number of observatories had been 
received and w ere briefly BumniariKed. The notes on tlie progress of 
astronomy during the year were nuinerousand important, thesubjeets 
referred to being the following: — Transits of Mercury, 1677-1881. 
— Harmonic Analysis of Tidal Observations, — Longitude Deter- 
minations. — Schiaparelli'a ObaervationB of Mars, — Auwers'Mittlere 
Oerter von S3 Siidlichen Stemen. — ^M. Magnus Nyren's Investiga- 
tion of the Constant of Aberration,— Discovery of Minor Planets. 
— Dr. Meyer's Observations of Saturn,— The recent Transit of 
VenuB. — Mr. Hall's paper " On certain possible Abbreviations in. 
the Computation of the Long-period Irregularities of the Moon's 
Motion due to the direct Action of the Planets.'" — Prof. H, M. 
Paul's determination of the Semi-diameter of the Moon. — Photo- 
graphing the Corona without an EcUpse. — Comets of 1883. — 
The Unification of Longitudes and Timp.- — ^The Figure of the Earth. 
—The Total Solar Eclipse of 1883, May 6.— Potsdam Physical 
Observatory. 

The first- mentioned note was a notice of Prof. Newcomb's dis- 
cussion of the obBerved Transits of Mercury, in which he treats 
of the questions : — " Do the Transits of Mercury prove or disprove 
the hypothesis of the variability of the Earth's axial rotation ?' and, 
secondly, " What are the possible causes of the excess of motion 
of the perihelion of Mercury?" his conclusion being that "in- 
equalities in the motion of the Moon not accounted for by tbo 
theory of gravitation really exist, and exist in such a way that the 
mean motion of the Moon between 1800 and 1875 was really less 
than it was between 1720 and 1800," He also finds "that the ob- 
served centennial motion of the perihelion of Mercury is greater by 
43" than the theoretical motion, computed from the best attainable 
masses of the planet." In seeking for a possible explanation of this 
excess of motion, he concludes that " assuming that we are still to 
look to a more esact determination of the astronomical character 
of the phenomena for a solution of the question, the necessary 
steps are an exact determination of the mass of Venus from the 
periodic perturbations of the inner planets ; an investigation of 
the peeular motions of the planes of the orbifs of those planets i 
and the comparison of the theoretical and observed secular motion 
of the perihelion of Venus." On the importance of Transits of 
Mercury, Prof. Newcomb says ; — ■" Until the question of possible 
changes in the Earth's axiai rotation shall be placed on a firn» 
basis, or until the theory of the Moon's mean motion shall be so 
perfected that these changes can be determined with precision 
from observations of that satellite, transits of Mercury must be 
regarded with the greatest interest, as affording independent 
determijiatioDS of the variations in question. The November 
Transits will long bo most favourable for this purpose, for the 
reason that the series of observed November Transits extends 
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bat'k nearly a century before Ibe first well -observed Mav Transit. 
It is to thera, therefore, tliat we mutit priQeipally look tor light 
upon this question." 

The note reapectioK Dr. Huggina's experiments iu photographing 
the eol&r corona stated that during the past year Mr. Uuggius 
had continued his experiinents with a uiore suitable form of 
apparatus, the Misses Lti!<sell having kindly placed at his 
disposal a 7-foot Newtonian telescope, constructed by the late 
Mr. Laasell. The use of cells containing coloured fluids had 
been discontinued as the rnpid decomposition of the fluid under 
the 8un'a light and the formation of a fine deposit on the 
Burface of the plates might give rise to misleading appearances. 
Between April 2 and September 4, about 50 photographs were 
taken, all of whieh show a more or leas coronal appearance. From 
an inspection of Ihe negatives, Messrs. Lawrance and Woods, who 
observed the edipse of 1883, May 6, at Caroline Island, consider 
that " Dr. Huggius"a coronas are certainly genuine as far as 8' 
from the limb." A cnreful examination of the photographs taken 
on April 3, May 31, and June 6 shows a rift similar to that which 
is a conspicuous feature in the photographs taken during the 
eclipse. A committee of the E- S. has been appointed to arrauge 
for taking photographs of the Sun by Dr. Huggins's method at some 
place of high elevation. 

The paper on the Transit of Venus staled that 34 observations 
of contact were made at Ingress and 39 at Egress ; that the whole 
of the time determinations are satisfactory and the local time of 
each observation is computed, and the reduL-tions of longitudes 
are in an advanced state. The note on the unification of longi- 
tudes and time stated that all the delegutes to the Oeodetic 
Congress at Kome, with the exception of the French, voted for 
the adoption of the meridian of Greenwieh in reckoning longitudes 
and international time. The French delegates proposed an initial 
meridian 18° W. of Greenwich, through the island of Ferro, fop 
longitudes, M. Faye agreeing to adopt the meridian of Greenuit'h 
for international time. The Railway Companies of the United 
States and Canada have been the first to take practical steps 
towards the unification of time, by adopting throughout their 
srgtem of rails (100,000 miles in length) standard time reckoned 
from meridians respectively 4", 5", 6". and 7" W., the minutes 
and seconds being identical with G.M.T. The new "Eastern 
time," 5" slow on G.M.T., was introdui^ed ou November 18 last by 
the transmission of signals from Tale College Observatory, 

Thx Presvicnt in announcing the award of the Gold Medal to 
Mr, Common, addressed the Society as follows : — 

Gentlemen, — Tour Council have awarded the Gold Medal to 
Mr. A. A. Common, for his Photographs of Celestial Bodies. 

In this award the Council havebeen less influenced by originality 
in the methods adopted than by the gi-eat practiinl BUctess 
whirh has attended Mr. Common's efforts in a most important 
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and interesting field of aatroaomicat research. It appears that id 
1S74 Mr. Common was in possession of a five-aud-a-balE-inch-, 
refractor, and was even then engaged in astronomical photography." 
He Goon, however, found it desirable to improve hia instrumental 
meaos ; and provided himself "with tno disks of glass of seventeen' 
inches diameter, with the intention of grinding his own inirron>' 
and mounting a reflector of tins size. But fortunately. perhapB,i 
for oar science, Mr. Common abandoned tbis idea, and supplied ■ 
himself with an eighteen-inch mirror by Calver. The mounting 
for this mirror was designed by himself, and executed under bis' 
direct petaoual superintendence, and he was able to commence 
work with this powerful instrument in 1877. But even this 
instrument appeared insufficient to meet Mr. Common's requir&- 
menls, and be soon gave an order to Mr. Calver for a mirror of' 
t4ree feet diameter. The first disk of this size burst into frag-- 
ments under the tool, but a second disk was successfully worked' 
ftnd the mirror moiinti'd in July 1S79. A description of this! 
instrument is giren in the 'Memoirs,' Vol. xlvi. The mounting^ 
shows in e\erj direction great engineering still, guided by the' 
expeiience, gained iu the uiie of the smaller instruments, of the- 
tfutual requirements for successful astronomical \>'Drk. The method' 
■III relieving the weight by floating parts of the mounting in 1 
mercury, and the special adjustments for the use of the instrument . 
{or photographic purposes, by allowing of an independent motion 
of the axis, are deserving of attention. This powerful instrument ■ 
•fans been used iu the observation of the fainter satellites of Saturn 
Hid of Mars, but has been more especially devoted to photographio - 
work. The first alt-empb at a photograph of the Nebula of Orion 
was made on 18S0, Jan. 20. The result was a failure. The stars ' 
were seen as lines, and the nebula proper presented merely a faint ' 
stain upon the plate. But such failures only suggested the ■ 
necessity of improved clock-driving and tho use of more sensitive 
plates. Thus availing himself of every increase of the sensitiveness 
of tho prepared photographic plates, and continually improving 
the control of the driving-clock, Mr. Common was able on 1S81, 
Jan. 24, to obtain a photograph of Comet b, which is probably 
the earliest successful photograph of any comet ; whilst on 1882, , 
Karch 17, a photograph of the Nebula of Orion was obtained, 
which was exhibited at the May meeting of the Society, and which 
racited the admiration of all the astronomers who had an oppor- 
tunity of inspecting it. 

But still the clockwork admitted of some further improvements. 
It was possible to place a wire to afford a visible point of reference 
of the Used direction of the instrument relatively to the stars, and 
thus to allow of a great extension of the time of exposure of the 
platen without destroying definition. 

These practical iuiprovements rendered it possible to secure the 
splendid photograph of the nebula which was presented to ths 
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f»oietj in March 1883. This phologniph was takea on 18S3. 

The work has been continued, and to aUow for tlip effects of 
^Cerent exposures and the sensit.iveufss o£ the piates to liglit of 
^^rent degrees of refrangibility n Jung series of enperimenls 
^ave been carried out with espoaures inereaaing from i" to 90". 
-tt appears that even with the rery long exposures more delails 
*■** brought out bv every hiereaae in the length of espoaure, and 
that the estrenie limit of useful expoaure baa not even been reached 
*fc 1' 30". The success of tbi^ae long espoaurea with this powerful 
Instrument has opened out a. new Held of reaearch, by which the 
accumulating effect of the light of faint slars, too faint even for 
observation by the eye, have been registered upon the photographic 
plate. It is, indeed, difiioolt to over-estimate the interest with 
■which the results which Mr. Common may obtain in this direction 
will be watched by astronomers. In addition to the work men- 
tioned, Mr. Common hits obtained some beautiful photographs of 
the planets Jupit«r and Saturn ; and has recently applied himself 
with success to obtaining photographic star-maps to stars of tha 
nth magnitude, a field in which Professor Pickering has already 
made some progress. 

Such, Gentlemen, ia a bare record of the st-epa which have led 
Mr. Common to success, and the juatlfication of the Council in 
awarding to bim the Medal of the Society. The lesson taught ia 
not B new one. The records of our Society are rich in the labours 
of our amateur astronomers. The amateur who can provide him- 
self with Bufbcient inatrumental means for original research need 
fear no profeasional rivalry ; untrammelled by the necessity of con- 
tinuing observations whose value largely depends on their con- 
tinuity, having the power of taking up any subject he pleases, 
pursuing it so long as be believes in the possibility of success, 
without fear or responsibility of charges of wasted time and wasted 
means, be possesses advantages which are priceless in the tentative 
and experimental stages of any work. 
It is in work of this class that the most striking advantages in 
r science must be expected ; and aucb work will most certainly 
pay, by the gratification of personal ancceas, the efforta of those 
10 devote themselves to original work in our science, and the 
field of research presented is absolutely boundless. 
Addressing Mr. Common the President continued : — 
Ma. CoiTMOrr, — It is with the greatest pleasure I place in your 
hands this Medal, as a recognition, on the part of the Eoyal Astro- 
nomical Society, of the great value of your contributions to the 
advancement of our science. 

Mr, De La Sue. Mr. President and fellow members. I have 
had a resolution placed in my hands, which I feel great pleasure in 
moving, and which really requires no words of mine to recommend 
to your notice. We have had placed before ua, through the laboura 
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of our Secretaries, a most able report, mud thia year the report 
hsB coutaiiied &u udusu&I amount of matter of great interest. 
(AppkuBe.) We have also bad a most able aud discriminatia^ 
addrees from the Presidenl, telling ns the drtu in stances under 
which the nnard of the gold medal has been made to Mr. Common. 
The President has said truly that there are branches of astronomy 
better earned on by amateurs, unfettered in their efforts br public 
bodies, than by professional astroooaiera. He has shown very 
deftrly how Mr. C'omiDDn has progressively overcome difficulty after 
difficulty, and succeeded, beyond all that could have been possibly 
expected a few years ago, in pbotogrophing astronomical objects. 
Such results could scarcely have been anticipated, and will be found 
very difficult to surpass. (Applouse.) We have had before ua 
also the Auditors' Beport and our late Treasurer's account ; and I 
cannot pass over this without saying a word or two in praise of the 
devotion of our late Treasurer to the interests of the Society. 
(Applause.) On his resigning the post of Treasurer some time 
ago, he spoke to me of the interest be felt in the affairs of the 
tiociety, and up to the day of his leaving the office he devoted 
himself most zealously to the interests of the Society; I there- 
fore beg to move that the report now read be received and adopted, 
and that it be printed for circulation in the usual manner, together 
with the report of the Auditors, tmd the President's— 1 must put 
in one more nord — excellent address. 

Dr. QUI. Mr. President and Gentlemen ; I have been requested 
to second the motion which has just been so ably moved by Mr. 
De La Eue, I ba»e myfielf been an amateiu- astronomer, and am 
now a professional one, and I can most heartily endorse the remarks ■ 
as to the respective advantages of tlie two positions which Mr. 
Stone has so clearly set before ua. The Society always well 
weighs the position of the men and the advant^es they have 
when they make these awards ; and I have no hesitation in saying 
that if the position of on amateur astroDomer is considered by anv 
body to be a disadvantageous one, that at least has not weighed,! 
am sure, in the feeling of the Council in making this award to Mr. 
Common. With regard to the gentlemen to whom Mr. De La Hue 
tins BO well referred, I have pleasure in seconding that portion of 
the motion. 

Capluia Nohle. Before the motion is put to the meetiog, I think 
it will be satisfactory to some of the Fellows, and I know it will 
In* to myself, to have some explanation of an item which ap- 
|i<<nn>d. J. think, in the Auditors' report, viz. that of between 
JiSOO ftud X6oo for decorating these rooms. Now, to use a vulgar 

t'lirHMK. il mi'His to me to be rather a sporting amount. (Laughter.) 
limn'MilH'r in my time we have been told we could not have books 
W\vM or Iwoks bound because we had not money enough ; but 
-VSi^tt W J.'6oo for decoration seems a large amount, and it would 
W ••»i»f(K>t«ry to me, and probably to other Fellows, to have some 
i^yUlMlit'U I'f Ihiit expenditure. 
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-flfr. Lecky. The Auditors looked into that matter, as it appeared - 
*? them alao that the amount was heavj* ; but we must take into con- 
■*<iertttion tbht we have these premises rent free, und that this present 
^*penditure of -£529 is spread over len years. (Hear, he-ar.) We 
'*^'\6 occupied these rooms ten yiears, so that really this sum 
*,jQomit8 to only about ^£53 a year for these premises. I do not 
''■iSnk I can give any further esplunalion than that. We all must 
**imire the way in wliich the work has been done, and the care 
^^th which one of our Fellows has watched the progress of the 

Mr, De La Rue. I think I ean appreciate the objection ot Captain 
*Ioble, which has probably arisen from the insertion of the word 
** decoration ;" it should rather have been " restoration." The 
decorative part must be a verv smaU item. The enlarge is really for 
thoroughly repainting and cleaning the place, ajid doing whatever 
there was to be done. 

Th^ President then pnt the resolution to the Meeting, and it was 
adopted. 

Captain NobU. With reference to the question of balloting, 
might I, Sir, suggest wliether it might not be worth while for the 
new Council to consider the v/a.j in which the ballot is taken. I 
un moved to do this by the fact that I received last night from a 
gentleman, of whose very existence I was previously ignornut, his 
proxy for to-day. He im^ned he might vote by proxy. When- 
ever there is an election for the University, I have three or four 
neighbours who come to me and ask mo to attest their proxy ; and 
I think that what is good for a country parson might do good for 
■ country astronomer, who might be very much interested in the 
result of an election and might wish to vote. The fact is that the 
present system throws the election into the Lands of a few gentle- 
men who are resident in or near London. There are many FetlowB 
of the Society who take a deep interest in its work, but who do 
not take an interest to the extent of coming up three or four 
hundred miles to vote ; and if they could have proxy papers 
properly attested by a magistrate or clergyman on the spot, they 
might do so. I think it would be worth the while of the Council 
at all events to consider the question. The e.^iating bye-laws on 
the subject are express that the voting must be personal ; I do not 
need to be told that ; but if you insure the identification of the 
voter, I do not see why you should drag n man four or five hundred 
miles to London to give a vote which he might be very glad to give 
if he were here upon the spot. 

27w President. You would have to make a formal proposition 
before the alteration could be made. 

Captain NohU, I merely throw out the hint for the eon- 
sideration of the new Council. 

Captain Noble, Mr. Harrison, and Mr. Cushing were then 
appointed Scrutineers, and the ballot for the election of Officers a 
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Ue oune t-o the concliiaion that some \reight ought to be given to 
each obaerration, aud gave a formula for combmiog the weights 
and givftn periods together. He thought, however, that if weights 
were not correctly given, a simple arithmetical mean was the beat 
method. 

Nine Members were elected, and Dr. William Huggins, F B.S., 
and Eev. S. J. Perry, F.B.S., were elected Associate* of the 
Society. 

The Meeting adjourned at lo* 15", 



The Red Spot on Jupiter. 
On January 27, while observing the transit of the Ked Spot 

across the central meridian of Jupiter, at ii*" 10", I noticed that 
a marked change had occurred since my observations of January S, 
10, and II, reported in the ' Observatory' for January, p. 54, and 
' English Mechanic,' No. 983, p. 448. There was now a very bright 
region immediately on the south and west borders of the spot, but 
the following end apparently connected itself with a faint grey 
belt in nearly tbe same latitude as the southern side of the spot. 
I could not, however, be absolutely certain of this connection, for 
though definition was afi nearly perfect as possible, there was a 
gale of wind blowing, and the telescope shook incessantly. At 
times, however, I obtained a fairly steady view for a moment, and 
then the abnormal appearance of the spot struck me very forcibly 
as one which certainly hod not presented itselE in any of my 
previous observations. On the following night, January 28, I re- 
examined the spot at about 7'' 15™, when it bad just passed the 
central meridian, and again noticed the distortion of the/, end. 
The S.W. boundary was, as before, remarkably definite, owing to 
the contrast with the outlying bright zone ; bnt the s.f. end of the 
spot had evidently coalesced with a faint dusky belt lying some- 
what to the southward. 1 wrote to Mr. N, E. Green mentioning the 
fact, and he has kindly given me some of the results of his ob- 
servations, which fortunately were made at the same times as my 
own. He remarks that on January 27 he estimated the red spot 
central at 11'' 15™ G. M. T., and had some dilficulty in making out 
the details of the/, end. He suspected the connexion with a dark 
belt on the 8. side of tbe spot ; and on tbe ensuing night, January 
28, the idea was fuUy confirmed. The/, end undoubtedly shaded 
off into the dark belt; in fact, though the S. line of the spot was 
still definite and rather grey, the/, end was not traceable. 

On February 6 the spot was further examined by me with special 
regard to this change of figure. At 9" 29" I judged the spot t« 
have become centrtJ, and its appearance, as I saw it with a power 
of 252 (single lena) on my lo-inch reflector, was as below : — 
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Definition was uniisuflllv sharp. The sketoli, which oulv repro- 
duces a part of the iilauet's southern hemisphere, includes some ex- 
tremely curious featurea, which may be described as follows : — 

I. The (/rent red »pot is seen central and to the 8. of the re- 
markable hollow in the S. side of the great 8. belt. The ^. border 
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of the spot is very feeble and indefinite, while its f.f. side is seen 
attached to the belts in higher btitude. Two of these behs are con- 
nected by a ligament just where they mei^e into the upot. 

z. The hollow in the great S. belt ia about centra]. The shoulders 
of the belt in whifh it is formed are very dark ; in fact this belt is 
by far the most conepicuous one visible on the disk. 

3. 27k narrotc though intensely bright divigion in the great S. 
btU. — This feature is not invariably seen, though I believe it is 
always there. It requires good definition and a steady image ; 
then it may be followed aa a bright line of silver separating the belt 
lengthwise. 

4. The large whiu spot S. of (Ao p. end of the Bed Sjiot. — This 
object, though occupying a similar latitude to the white spot which 
has been so persistent during the last few years, is a different object, 
as it is some 87° E. 

The fact that the red spot is now actually connected with the 
grey southern belts of Jupiter is importjint and suggestive that 
its material, already much e.'Ebausted, will be finally difiused 
amongst them. If, however, the spot is an opening in the Jovian 
atmosphere, and the intensely red colour it formerly exhibited 
(which, it may be remarked, has also been observed in the more 
prominent belts) the representative hue of the planet's lower 
atmosphere, theu the extinction of the spot will mean the gradual 
tilling up of the cavity by the more highly reflective clouds of the 
Outer strata. Its ultimate combination with one of the longitudinal 
currents of which the dark belts afford us the visible evidence, \ 
require a different explanation. If this n 
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Corretpond^mce, 

CORRESPONDENCE. 

To the E-IUor of ' Th* Of>tervatory.' 

The Narrow Belt on Saturn. 



[No. as 



I noti<« in your Jotirnal for .TaDUary 18S4 a report of the 
diBcussioD in ihe Royal Astronomical Society upon a oommuoication 
of Mr. Riiiiyarti's relative to a Dsrrou- bell on Satam. Mr. 
Ranyard speaks of seeing such a uarron- laoil dark) belt on the . 
4th, 13th, and 2ist of November, and it a]»o appears to bat-e b 
Been by Dr. Copelaud, November 6. 

Mr. RaDvard intjuires if tbis belt has been » 
aaswer to this inquirv I beg to say that I have seen it at variom 
times siaoe Nov. 8, and that 1 haie drawings of it on No< 
Nov. 24, and Dee. 1. A copy of the last dmwir^ I enclose tritii| 
tbis, as it is the best of the three. My notes are as follows : — 

Nov. 8. " The Ball : the S. hemisphere is dark, the S. pole thfl. " 
darkest. A dark stripe along Ibe M. edge of the bright equatoreal 
belt. This belt has a dark and narrow stripe along its middle." 
Nov. 24. Drawing only. Dee. 2 [see the accompanying drawing], 
"TIte Bail ; the S. pole is mottled, especially so ne-ar the shadows. 
The bright eqiiatoreat belt i.s bounded on the S. by a narrow dark 
streak some z" wide ; it is the darkest thing on the ball. f). of 
this is an equally nari'ow bright streak, theii !S. of this is the nearly 
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The posilioQ of the belt has Dot greatly uhimgtid during the 

■«riod in which I have aeon it. 1 think it has changed aomewhat, 
vever. I am, my dear Sir, 

W««hbun, ObBerratory, Very faithfully, 

rsrai^y of Wiseonain. Msdison, EdW4KD S. HoLDBN. 

JSS4, Jtm. 11, 

Sa,— 

The belt on Saturn, which waa brought before the notice of 
Ihe Astronotnical Society at their last meeting, 1 have seen several 
times ; most distinctly on February 2. It was tbeu very dis- 
tinct, ahfwply defined on its northern edge, and fading away more 
gradually to thfi south, the southern edge being irregular. It ap- 
peared to me of a dark grey colour. The equatorea! region of Saturn 
was very brilliant, and the distinction between it and the northern 
edge of the belt very marked, more clear than any such difference I 
have ever seen on the planet during five ypiu's' occasional watching. 
The belt could not he mistaken for a shadow or for the dusky ring, 
which is quit* separate from it. Its curvature is slight. It would 
be interesting if any one could give the time it first appeared or 
was first noticed. Tours faithfully, 

BuThaaa, 8iS>llaQd, iSS*. Feb. j. Edward B, Kibk, 

The supposed New Star of a.o. 389. 

SlB,— 

I consequence of a note which I addressed to the ' Athe- 
^ nenm ' on this subject (published in the number of that Journal 
I January 19th), Prof. SteifE of Tubingea has kindly supplied 
"■fetence to the passage in Cuspinianus, which 1 faited to 
■It is contained in his ' Coramentarii de Consulibus Roman- 
g^pablished at Basle in 1552. twenty-three years after the 
yt death. Under the consulship of Timasius and Promotus, 
hi& of that work, he says ; — 

ceDinus sic de his Coas. scribit : Tiinasii et Promoti con- 

>do8ius IiDperator cum Honorio filio auo Homam mense 

l^troivit. Coiigiarium populo Eomauo tribuit, Urbeque 

Hest Calendis Septembris. Per idem terapus grandoerepi- 

" ' 'duura continuum plurima cecidit pecudura arborumque 

Xtem stelia i Septentrione gallicinio sui^ens, et io 

lluoiferi ardens, pHus quam splendens apparuit, vigesima 

» deaiit esse." 

S (of Spieshammer'i, therefore, na I had concluded, 
f quoted the account of the appearance of the alar (or rather 
^t from Marcellinus. The mistake of supposing he had aeeu 
it liiraielf seems to have been made by Caasini. aud afterwards by 
Humboldt, miBunderatanding the somewhat ambiguous expression 
of Tytho Bmhe in reference to it. Prof. SteifE notices that it was 
committed by thinking that Cuspiniauua's quotation from Mar- 
cellinus terminated at the word " pernicies," anil that thp last 
seDteuce of the above quotation was his own, founded on personal 
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observatiou. But it could hardly have been falkn into by any 
one who bad referred to Cuspinianus bimaelf, and must rank with 
those errors which so frequently arise from oeglectiEg to trace a 
quotation to ifs original eouree. 

Yours faithfuUv. 

Blactheath, iSH'Fab. 9. W. T.'LtNS. 

P.y. — It will be remarked (see my letter to you of Nov, 19, 
pnnted in January) that Cuspinianus commits two small errors ia 
quoting Marcellinus, giving the word " prius " instead of " potius," 
and making the visibility of the so-called star last until the twenty- 
sixth instead of the twenty-third day after its first appearance. 



On the Change i\ 
81E,— 



the Adopted Unit of Mean Solar Time 
made in 1864. 



Professor Adams's attempts to prove me wrong simply 
amount to giving a proof of a result, correct on certain assumed 
eoaditions, and erroneously applying it to a case where those cou- 
ditions are violated. 

It would be quite possible to represent the motion of the Earth 
about its axis by ^=360x60 x 6o + n, where n is any assigned 
angle, by adopting a proper unit, T, whose ratio to a sidereal day, 
8, would be 

?■=,+ - ., 

S 360x60x60' 

proi-ided 360 X 60 x 60 is also a mere angle ; and it would be 
possible to correctly represent the same motion by 

360x60x60-1-71-1- an 

by adopting a unit of time, T-|-£T, such that 

T + ST n-ifZn 



360 X 60 X 60' 
3 condition that 360 x 60 X 60 is a mere angle. 



and 



360X60X 6a' 
In 



" T 36ox6ox6o+n' 

aubjei,-t to the same conditions ; and this ia Professor Adams's result. 
But if s is the sidereal time, in arc, we adopted up to 1863 

CO « = a-^«( = a-i-(36oX6ox6o + n)(; 
but after 1864 

(j) »=H'-l-(„+J<«X=a +(360x60 x6o + n + ?nX. 
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The change oi uuit therefore betweeu 1863 iiud 1864 is correctly 
espressed by 



T 36ox6ox6o + n' 

provided we have introduced no couditioQs in practico ioconaistent 
with the auppoaitiou that 360x60x60 in (i) and (z) are juere 
angles. 

But we have assumed that all our tahular quantitiea which were 
taken out for a mean noon, r days from epoch, when T was our 
unit, can he taken out for the rth noon without any correction 
whatever when we adopt the unit (T+^T). In other words, we 
suppose the two mean noons to he identical, and we thus put 

360 X 60 X 60 . (=360 X 60 X 60 . (* 

and this would require that 

36ox6ox6o_ 360x60x60 
' n 11 + Sn 

or n=n+Bn identically, unless the idea of tivo different units, 
T and T + 5T, be introduced, as I have done. 

It ia therefore useless for Professor Adams to assert that he 
proves me wrong by simply showing inconsistenciea between hia 
results, based on an erroneous assumption, and the results which 
I have obtained and Major-Genera! Tennant also. All our errors 
are due to the attempt to use an imperfect and unhomogeneons 
equation, n.=36o x6ox 60+n, instead of the true equation 

360 X 60 X 60 

a,- j — + M, 

or if T is the adopted unit and T^ia the true mean solar solar day, 

T 
(J =360 X 60 X 60 . m-t-". 

This gives at once 

3(. = 36ox6ox6o.^^' + an; 

and it is the neglect of the term 360 x 60 x 60— which renders it 
necessary for Prof. Adams to assert that he has nothing to do 
ivith the direction of the meridian in apace at mean noon, and that 
my errors are due to my determining the errors of time from the 
Sun's motion in longitude. This is not atrictly the case ; but 
there is no difference beti>een the results obtained from the motion 

VOL. Til. H 
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of the meridian or (rom the Sun'a motion io longitude, whei 
necesaary ideas of the difference between the units T and T -I- ST, ' 
corresponding to the tn'o adopted mean motions n and n+£n, are I 
introduced into our work, 

I need hardly point out that if n = o, 

360x60x60 360x60x60 

u = ; +n becomes -tfj tt — . 

' Hidereal day ' 

which shoH'8 that my result, at all eventB, aatiafies the cmcial teat 
proposed by Prof- Adams at the close of hia letter. 

My form is true for all corresponding values of n, T, and 
Prof. Adams's form is true only for a single value of »,, T,, and 
«, ; and being unhomogeneous as regtirda angular velocities, it 
cannot be used to correct erroneous values of « and w by the vari*- 
tiona of n and ui considering T as constant. 

It may be worth remarking that the form given to w, 
T 

360X60X60 .rp +M, 

k the only form which can satisfy the condition, which in practioa 
u always asaumed to be true, that when 



the principal term, 360 x 60 x 60 ^ . ', 

should always be equal to 360° at each true mean noon, for T.(^T,»" 
identicaUy. 

Attempts to escape the incidence of my arguments by assuming, 
that we have been measuring motiona in terms of (, which ia not 
in itself quantitatively referred to any measurable continuooB 
motion, are hardly worth aerious consideration. 

It is perhaps worth while to remind those who are interested in 
these questions, that the alternative of the acceptance of my view* 
of a change in the adopted tabular day ia the acceptance as a fart' 
that the real mean solar day has actually changed to the Sams' 
amount ; for I have shown that the observations of the Moon and 
the occuJtations of the stars by the Moon during the whole period 
1864-1882 are represented quite aa well after the times have been 
corrected in accordance with my viewa aa they were by Hansen's 
Tables before the change made in 1864. 

Tours truly, 
E. J. SioKi. 
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NOTES. 

Thk TELLnsic Likes a •, — M. Cornu has recently niRde some 
importaat and interesting investigations into the composition of 
the cluster of Unea between the red and oroiige, the telluric character 
of which was first recognized by Brewster, and which Angstrom 
desigimted by the letter " a," by which thoy are generally knowTi. 
Angstrom's map being very incomplete in this part of the spectrum, 
and on too smaU a scale to properly exhibit its detaUs, M. Cornu'a 
first task was to remap the group on a scale four or five times as 
great. At first the group appeared to him but a complicated cluster 
of dark lines irregularly distributed, but when he had succeeded by 
an ingenious device in separating the lines of solar from those of 
teDuric origin, the latter displayed a most striking regularity in 
their arrangement. The principle upon which this device depended 
for its success was one which had been already utilized, but in a dif- 
ferent manDBF. by Prof. Hastings, for the same purpose. In con- 
sequence of the rotation of the Sun on its axis, the eastern border 
is always approaching us, and the western receding from us ; the 
lines in the solar spectrum are therefore slightly displaced towards 
the blue on the eastern, and towards the red on the western limb, 
whilst the lines due to the absorption of our atmosphere are not 
affected. M, Cornu therefore formed a very small image of t^he 
Sun on the slit by a lens of about four or five inches focus, and 
then made the lens oscillate rapidly, so that first one limb of the 
Sun and then the other was brought up to the slit. The solar lines 
therefore vibrated to and fro, since they were continually being dis- 
placed in one direction or the other as the first or second limb was 
on the slit, whilst the telluric lines remained stationary. 

An essential condition for the success of the experiment was the 
aplanatism of the spectral ira^e ; it was necessary that the lines of 
the spectrum and the lines perpendicular to thein produced by the 
irregularities of the slit came sharply to focus in the same plane. 
In this way it was soou ascertained that the telluric lines " form 
two onequal series of double lines, whose channelled appearance 
immediately recalls that of the telluric groups A and B." M. Cornu 
goes on to say that the more the three groups are studied, the 
more striking does the resemblance between them appear, so that 
they may be looked upon as forming three harmonic groups, 
analogous to the triplets of magnesium, zinc, &c. And, further, 
the reciprocals oE the wave-lengths of the homologous lines of the 
three groups are very nearly in arithmetical progression. The 
telluric band i occupies the place which a fourth group should hold ; 
but its lines were too faint and the group too complicated for M. 
Cornu to be able to detect in it the same arrangement as in A, B, 
and o. The chart of the infra-red spectrum produced by Capt. 
Abney seems also to show groups of similar character, but the defi- 
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I inifeiim of tbe lines is uot good enough for a dfcif^ive agreement tft ' 
be eatabliBhed. 

ilL. Egoroff liafi I'eceutly sliown that tbe A aud B groups are due 
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to the abaorptiou of oJtygeu. M. Cornu tiierofore considers it 
probable (.hat a la likewise due to the same cnuse, au inference 
which Prof. Piazzi Smyth had previously been led to make from the 
"strong family resemblance " between the lines o£ the low tem- 
perature spectrum of oxygen and " the bandlets of lines in this 
mysterious a band," There are, however, a few lines of terrestrial 
origin which abow, by their disappearance in very cold weather, that 
they are due to the influonco of water vapour, 

COANOES IH THE APPBABANCB OP COMET 1883 6 (PoNS-BhoOKs). 

— -Striking as were the early changes in appearance which this 
remarkable body has exhibited, the alterations it has undergone as 
it has approached perihelion have been stranger still. The following 
account is mainly taken from a note by M. Perrotin appearing in 
the ' Comptes Eendus,' Vol. xcviii. No. 4, whose deacripflons have 
been fully confirmed by several other observera. On Jan. 13 the 
nucleus, which had resembled a star of the third magnitude the 
evening and the days preceding, had assumed extraordinary pro- 
portions and appeared as a circular disk with a strong reddish- 
yellow colour about 34' in diameter, sharply defined at its edge, 
brightest towards th^ centre and towards the circumference, and 
surrounded by a white nebulous halo about 1 10" in diameter. The 
nucleus was in the centre of this disk, which was crossed by two 
lines of light at an angle of about 40° to each other. These were 
white, and seemed to stand out in relief on the yellow background 
of the disk. The brighter of the two seemed to lie in the same 
direction as the tail. In the obtuse angles formed by these 
diameters there was a nearly dark space contrasting in a stnkiug 
manner with the brightness of other parts of this luminous 
envelope. Lastly, the more condensed part of the nebulosity, 
which usually surrounded the nucleus for a distance of 3', had 
lost itfi intensity in a remarkable manner. By the following day the 
comet had resumed its ordinary appearance, and it remained with- 
out noteworthy change until Jan. 19, when it presented the same 
general appearance as on the 13th, with the difference that the 
central disk was slightly lengthened at right angles to the direction 
of the tail, the two bright diameters were perpendicular to each 
other, the dark region was narrower and darker, and the outer 
halo fainter. At the time of these changes the spectroscope showed 
that the three ordinary cometary bands were much brighter than 
usual, and that the disk gave a continuous spectrum which waa 
very bright in the red, and which also seemed to indicate the 
presence of sodium. The violet hydrocarbon band was also made 



Danibh Expbditiob fob Obbehvation oFTHETHiHsirnp Vbhds. 

— Dr. Pechiile has recently published an account of the Danish ex- 
pedition for observation of the Transit of Venus. Finding 
Brazilian party at St. Thomas, where he had primarily intended to 
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observe tbe transit, Dr. FechtUe selected an liis staticm BulowBininde, 
in the laland of St. Croix, and began the necessary obseirationB on 
Nov. i6. The obBervationa of Dec. 5 and 6 are printed in detail 
in the report, &n are also those of the transit. The time of first 
contact at ingress according to Dr. Pechule was 2'' 12" 6' Psria 
mean time, and by Mr, Hovgaard 2* 11" 9" ; but the latter obserrep 
had Home doubt about the minute, and it is considered that H.r. 
Hovgaard's lime is one minute early. Both observers remarked a 
Tery bright ring round the edge of the planet not on the Sun. Just 
before internal contact Mr. Hovgaard saw a black drop. Un- 
fortunately clouds prevented the observations of interna! contact ; 
but Dr. Pechiile made several sets of measures for determination of 
difference of E.A. between the centres of the Sun and Venus, 
when the state of the sky permitted. 

During the time the observers remained at Biilowsmiude after 
tbe transit, Dr. Pechiile undertook a spectroscopic examination of 
the southern stars visible at St. Croix at the time of his stay dawn to 
the fifth or sixth magnitude and of the red stars in Birmingham and 
Scbjellerup's catalogues, 568 stars being examined in the first class, 
and 68 in the second. Dr. Pechiile has preferred to follow Secchi 
and D'Arrest in his clas si H cation nf spectra rather than Viigel, who 
groups together Secchi's third and fourth classes as two sections of 
class III. A seventh-magnitude star with unusual spectrum was 
noticed 15' north of 0' Canis Majoris. The less refrangible part 
of the spectrum was only indistinctly interrupted, and was a httle 
brighter towards the red, then, after a wide dark interval, came s 
very bright narrow zone, which faded rapidly towards the more re- 
frangible edge and forms the end of the spectrum. The star was 
of a bluish colour ; it has been examined by Prof. Pickering, who 
baa noted bright lines. An examination of the southern sky for 
comets was fruitless. The telescope used was a 6-inch, and the 
epectroseope was of very small dispersion. The position of Biilows- 
miude is longitude 4° 18" 55''o W. of Greenwich, and Latitude 
«7° 44' 43" N. 

Br, Pechiile also discusses the distribution of the red stars in the 
southern heavens, and is of opinion that they seem to be more 
numerous as the Milky Way is approached, and to be most numerous 
within it ; and this not merely in the same proportion as other stars, 
a relation which Dr. Doberck has shown seems to be indicated in 
the northern hemisphere, but. the proportion of tbe red stars to 
others increases with nearness to the GalaKy. 

Wate-lehgths op A, a, AND OP SOME Phomisent Lines in thb 
Intsa-bbd. — Capt. Abney, at the Meeting of the Koyal Society on 
1883, Dee. 6, criticised the map of the soUr spectrum from C to A 
recently brought out by M, Fievez. He finds that his photographs 
do not agree with M, Kevez's cbart in the details of the grouping 
of the a group, and in the interval between n and A, and that A in 
11, Fievez's map is wanting in some details shown in the photo- 
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Compariaon photographs of the firet order of the red with 
SDe aeeond order of the ultra-violet, or of the second order of the 
^ red with the third order of the green gave wave-lengths from the 
lines from a to A which did not agree with those given by Fievez. 



ofliiie. 


riBonofiEtBnd 
ind orderi. 


X from comuB- 
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3rd ordera. 
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76OO-0 . 
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760+ for the oen- 
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which of the 
bands he took as 


Most refran- 
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7644'1 


7644'3 3 


765*-:. 


I^gley giTe 
7600-9 for this 
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The above wave-lengths Capt, Abney conaiders as accurate as 
those of the maps from which they were taken, Comu'a being used 
for the ultra-violet, Angstrom's for the green. 

The following are wave-lengths of some of the principal Unea in 
the infra-red, the scale-numbera being tLose of Capt. Abney's map 
of the infra-red published in the Phil. Trana. part ii. 1880 : — 
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The Seculae Acoelehatios of tiie Moon's Mean Motion. — 
Prof. Th. V. Oppoher has reiwntlj publbhed a paper (' Astrono- 
mische Nachrichten,' No. 2573) in which he endeavours to account _ 
for the difference between the theoretical and the observed values 
of the secular aeeeleratioa of the Moon's mean motion. After 
commenting on the unaatiBfactory nature of Delauaay's explanation 
of this phenomenon depending on the action of the tides, Prof. 
Oppoljier goes oa to state his own views, which are baaed on 
the generally admitted existence of finely divided cosmical matter 
pervading space, the larger particles of which, striking our atmo- 
sphere, rev^ themselves as meteors. It is by the action of this 
cosmical matter on the motions of the Earth and Moon that Prof. 
Oppolzer proposes to account for the discrepancy referred to 
above. Three ways in which the presence of this matter (the 
individual particles of which are supposed to possess no elasticity) 
will influence the Moon's apparent motion are particularized, these 
alone being taken into considemtion in this first mere approxi- 
mation to a result deduced from Prof, Oppolzer's theory : — i . The 
moss of the Earth and also of the Mooa increases through the 
accumulation of cosmical dust on them, and there results in tht 
mean longitude of the Moon a term multiplied by t'. 2, A portioi 
of the matter received by the Moon diminishes its tangential 
velocity, and thus produces in the mean longitude of the Moon a 
term also multiplied by C. 3. The matter which accumulates on 
■ the Earth altera its velocity of rotation and therefore its period, 
which variation of period, being transferred to the Moon's motion, 
produces a term in the mean longitude multiplied by C, 

By quite approiimate formulje and by some assumptions which 
are perhaps sufficiently accurate for the present purpose. Prof. 
Oppolzer computes the secular acceleration in each of these three 
eases, and deduces a result which contains known coefficients and 
an unknown quantity h, the height of a layer of the cosmical 
matter which will accumulate on the Earth's surface in a century. 
Putting approximate values for the known coefficients, there result 
for the three cases specified above respectively, 

^L^= + a^'■&■jhe, AL^= + o°-26fi(=, and ^lj^= + Q"-6Zhe, 
and by adding these the total acceleration is -{- i"'8iA(' (where the 
unit of h is the millimetre and of ( a Julian century). As the 
secular acceleration from observation is about 11", and ' that 
derived from theory about 6", it would suffice that the precipitation 
of cosmical dust on the Earth's surface should amount to z-8 milli- 
metres in height in a century, to account for the difference between 
theory and observation, an amount which cannot he considered 
as beyond the limits of possibility. Prof. Oppolzer finds that the 
density of the medium through which the Earth moies (on thi 

hypothesid that A^z'8 millimetres) is — --z . 

a! m. w. d. 
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The EoTiL Obbeetatoei, Bbussels. — In consequence of M. 
Houzeau'a resignation of the directorship, a conmiitteB coasisting 
of MM. Liagre, Malllj, and Staa has been appointed to preside 
over the Obaervatory, and the following appoiutments have been 
made : — M. Kieaten baa been appointed chief of the department of 
mathematical astronomy, M, 0. Fievez ie temporarily entrusted with 
the direction of the physical department, and n'ith M. Lagrange he 
has been promoted from the rank of assistant to that of astro- 
nomer, and M. Vincent has been promoted from being assistant 
meteorologist to be meteorologist. Vol. iv. of the ' Annals ' (new 
series) has just been published. In addition to the meridian ob- 
servations for 1879-80 and 81, it contains drawings of the Moon, 
observations of Jupiter's aiiteUites observed in 1S80, physical 
observations of Jupiter and of comets (6) and (c) 1S81, and a study 
of the solar spectrum. The 'Annuaire' for 1884, in addition to 
the usual epheiaerides, contains articles on pure and applied science, 
the Belgian obaen-ations of the Transit of Venus, minor planets 
and comets discovered in 1883, and Belgian rainfall and tides. 

The Dusky Hxso OF Satoiuk.— On i883,October 29, Prof, David- 
son observing Saturn with a 6'4-inch equatoreal, under exceptionally 
favourable atmospheric conditions, noted that with a moderate 
power the division of the ring was visible all round. With a higher 
power the inner edge of the dusky ring was " wonderfully well 
defined," and the division of the outer ring was made out further 
than in the well-known Cambridge drawing. The shadow of the 
planet on the ring was so well-defined that the irregularity at the 
subdivision o£ the ring was unmistakable. The markings and 
colours on the planet came out with very unusual distinctness ; but 
one of the best revealed features was the undoubted difference in 
brightness of the dusky ring at the two ansie, the precluding part 
being decidedly brighter than the following ansa, a peculiarity which 
vas noted with different eyepieces and also by another observer. 

The Movement of Mimas •, — M, Bailland has investigated the 
motion of Mimas and believes that he baa eatabhsbed two periodic 
inequalities in it. The coefficient in each case is nearly 8°, and 
the periods are 300 days and 5 years respectively. The two 
inequalities were each at its minimum at the same time in 18S2 July. 
The mean longitude of Mimas is sensibly represented by the 
foUowing formula : — 

L-»l+3o--8°™J(l-T)-8°co,i(!-T), 
where T corresponds to i88a July. 

A New Abtbonomical Joifhnal. — The first number of a monthly 
journal entitled ' Bulletin Aatronomique,' and brought out under 
the auspices of the Paris Observatory, appeared on Feb. 15. It is 
edited byM. Ti a serand, assisted by MM. Bigourdan, O.Caliandreau, 
and E. Radan. 

• CoTuptci HonduB, Vol. lesiii. Nu, 4. 
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The late Pbof, J. P. J. Schmidt. — Astronomers will learn 
with regret the death of Prof.Johann F.Julius Schmidt, for many 
years Director of the Observntory at Athens, and an «BSooiate of 
the E, A. 8. since 1874. The King and Queen of Greece were 
present at the Observatory during the delivery of the funeral 
oration. The funera! was of a public character. 

The GLisoow Cataiogitb or Stahs. — The catalogue, which for 
some years past ha« been in active preparation at the Glasgow 
Observatory has ^ust been published by Prof. Grant. The Koyal 
Society has contributed largely towards the expense of printing 
from the Goverument Grant Fund. Tlie catalogue contains 6415 
stars, the observations extending over tbe years i860 to 1881. 

U Gbmisobcm. — Mr. O. Knott observed the recent niajtimum 
of the variable star TJ Geniinomm at Cuckfield. His estimates of 
magnitude were — Jan, 24* 8" 10", 13-3; 26'' 9" 50", 9-6; z'j' 8' 
53". 9-7; 23" 8" IS", 9-95; 30" 9'' o". 1 1-4: and Feb, 2-' 7" 20", 
lyg- On Jan. 25 observations were prevented by clouds; but it is 
possible that the maximum occurred on that day, as in 1877 the 
star increased in magnitude from 13-2 to 9-8 in 36" zo™, Mr, 
Knott observed a maximum on 1883 Jan. 30, which was corro- 
borated by the observationB of M. Safarik. The limits of mag- 
nitude are from 14^ to 9^ of Ai-gelander's scale, and the period 
has been found by Mr. Knott to vary from 71 to iz6 days. 

The Sateilites or Mabb. — Deimos, the outer satellite oE Mare, 
has, we hear, been observed during the present opposition of the 
planet by Prof. Asaph HaD, notwithstanding the fact that the 
planet was near aphelion. It would therefore appear that this 
satellite is observable with very large telescopes at every opposition. 

It is stated that Mr, Clement L. Wragge intends establishing 
an astronomical and meteorolt^cal observatory at a house on 
Stephens Terrace, Giiberton, near Adelaide. The meteorological 
instruments comprise mercurial barometers, a barograph, self- 
regiatering and other thermometers, rain-gauges, o;!one tests, a 
rainband spectroscope, and other instruments used by Mr. Wragge 
upon Ben Nevis. Mr. Wragge will train an assistant to perform 
the work during bis absence. 

The international conference to consider the unification of lon- 
gitudes and time has been called to meet in Washington on 18S4, 
Oct. I. 

Tub Jakcaky Nujibbh or the ' Obsbrvatoht.' — We learn that 
several American subscribers have failed to receive the January 
numberof the ' Observatory.' It was mailed as usual ; but should 
aiiy Subscriber not have received a copy, another will be forwanied 
oil hie intimating the fact. 
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-Approximate IHmes of Transit of the great Bed Spot and Equa- 
toredl Whits Spot across the Central Meridian of Jupiter in 
March 1884. 





I>«yof 
Ai^Oflth. 


Bed Spot on 
CM. 


White Spot 
on CM. 


Day of 
Month. 


Bed Spot on 
CM. 


White Spot 
on CM. 


1 


1 

h 


h 




li 


h 


I. 


9*2 


io'6 


17. 


12*4 


IO"2 


2. 

1 


i5'o 


^'^ 


18. 


8-2 


5-9 


3. 


lo-a 


1 1-8 


19. 


14*0 


1 1-4 


'^' ■ 


67 


7*5 


20. 


9'9 


7-1 


5* 


12-5 


13-0 


21. 


57 


12:5 


^• 


8-3 


8-6 


22. 


"•5 


8-2 


I' 


14-1 


14*2 


23. 


7*4 


137 


*• 


lO'O 


9-8 


24. 


13-2 


9-4 


9. 


157 


15-4 


25. 


9*o 


14-9 


10. 


ii'6 


ii*o 


26. 


14-8 


io'6 


XX. 


7*5 


67 


27. 


io*6 


6-3 


la. 


13-2 


12*2 


28. 


6-5 


II-8 


»3. 


9-1 


7*9 


29. 


12*3 


7-5 


1 4. 


14-9 


13-3 


30- 


8-2 


13*0 


*5- 


107 


9*0 


31. 


13-9 


8-6 


, 


X6. 


6-6 


14-5 


Apr. I. 


9-8 


14*2 



further observations of the red spot have been obtained at 
^^Btol as imdOT : — 



1884, January 27 
Pebruary 6 , 

9- 
14 



>9 



On CM. 
11^ 10"* 

9 29 
6 58 
6 5 



Long. (870°-42). 
82°-6 
867 
86-9 

^ - ^7-3 

ulie equatoreal white spot was seen in transit as follows : — 

On CM. Long. (8780-46). 

1884, January 27 lo** 23™ 79°*3 

February 14 11 16 ^S'S 

15 6 56 85-4 

The increasing longitude shown by this object proves that its 
^*^tarded motion has been continued. 

This white spot is certainly much less conspicuous than formerly ; 
^^8 obscurations are more frequent, so that there is considerable 
difficulty in identifying it from other white spots in the same 
l^titade. Its slackening velocity will cause it to be presented on 
the CM. a little later than the time indicated in the table. It will 
Occupy nearly coincident longitude with the red spot on March 8, 
^nd at about 10^ the two objects will pass the central meridian to- 
other. Their relative positions should be very carefully noted on 
this occasion. If the red spot cannot be seen with sufficient dis- 
tanctness to allow safe comparisons, then it will be advisable to 
note the exact place of the white spot relatively to the hollow in the 
great southern dark belt, which is an object of such prominent 
character as to be readily made out in very small instruments. 



Saturn's SatellUen. 



Diffa-enc's nf Jiij/ht A^ernnon anrl Dtclination betwe 
the centre of Saturn. By A. Martk* 



Mar. I +Z7'a — : 

* +i!9> - 

3 +3°'8 + ' 

4 +32-3 + : 

5 +33-6 + ' 

6 +347 + I 

7 +357 + ; 

8 +36-4 + i 

9 +36-9 + < 

10 +37'2 +11 

11 +37'3 +1: 
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Mar. 13 +36-8 +, 

H +36-3 + 

•S +35-6 + 

'6 +347 +: 

17 +33-6 +; 

'8 +32-3 +: 

19 +30-8 +: 

^•^ +29-2 +' 

*• +27-4+1 

" +25-5 +: 



Oreeiiwich Mean Times of the East Eloagatiom of the Seven 
Inner Satellites of Saturn. 

Note. — lu the case of Mimaa, which can. only be seen at elonga- 
tion, the times of those elongations, both East and West, which 
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Th« folio«iiif; tiilile will furaiah the means fur iafeiring approxi- 
mate diatatiees and position-angles of the BaleJlitcs from the diagram 
givea in Plate I., opposite page id. 



Mar. 4 356 37 

"4 356 32 

Z4 356 26 



183-6 
180 -5 

177-6 



Aslronomicai Memoranda, 1884, itfaccA. 

Sun. Mar. i, sets 5" 39", rises 18" 46"; Mar. ri, sets 5" 56"", 
rises 18" 22'"; Mar. zi, seta 6" 13"', rises 17" 59°; Mar. 31, sets 
6" 30", rises 17" 36™. 

Equation of Time : — Sun after Clock, Mar. i, la" 25" ; Mar. it, 
lo" I*; Mar. 21, 7"° 7'; Mar. 31, 4" 4*. 

Sidereal Time at Mean Noon:— Mar. i, 22' 38"- 8 ; Mar. 11, 23* 
iS^-a ; Mar. : 



Mar. I. 






'7 54 



7"-6; 


Ma 


■31.0" 37 






sets. 






h m 


Mar. 


1,1 


.18 n 
.18 41 




1 + 


, 9 16 
.10 19 




16 






18 


.X3 S 




10 


■13 55 






•'4 38 



31.. 



56 



I'irat Quarter, Mar. 4, i'' 33'"; Full Moon, Mar. 11, 7* 40"; 
Last Quarter, Mar. 19, 11" 13"'; Kew Moon, Mar. 26, 17" 47"°. 

Mercury is in superior conjunction Mar. Bg* zo^, and is unfavour- 
ably situafed for observation throughout the month. 

Vtnus is an evening star throughout the month. Diameter ; — 
Mar-r, r4"'2; Mar. 31, i7"'2. Illuminated portion of disk, 0721 
on Mar. 1 5. 

Mar. I, K.A. i*" lo^-S, Dec. 7° 33' N., tr. 2'' 32"", seta 9" 13°' 
31, 3 24 -6, 2o 40 N., 2 48 ■ 10 45 

Marg near the Prasepe is stationary Mar. iz^ 19''. Diameter:— 
Mar. I, i4'''4 ; Mar. 31, ii"'2. Illuminated portion of disko'940 
on Mar, 1 5. 

Mar. I, E.A. 8" 26""-3. Dec, 23" 19' N., Ir, 9" 46°', seta 18" 3" 
31. 8 30 -3, z. S9 N., 7 52 'S 58 
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Jupiter betweeo Cancer and Gemini, stationary Mar. 19" 
Diameter : —Mar. i,4o"-4; Mar. 31, 37"z. 
Mar. 1, E.A. 7'' 48"'-5, Dec. zi° 44' N., tr. 9" 8", sets 17" i 
31, 7 46 -9, 21 48 N., 79 IS I 

Salum is nearly stationary in Taurus. 
Mar. i,K.A. 4" 8"-S, Dec. 19° 18' N., tr. 5" 29°", sets 13" 
31, 4 17 -7, 19 48 N., 3 40 II 



Mar. 



40 





Inner Ring. 


B»U 


Ax\h. Mm ATiii 


Maj.Ana. Min. Ajriit 


DUm 


14 1 7 "-43 


z6"69 ir'-59 


l6'-oo 



The south side of the rings ia visible, the elevation of the Earth 
above their plane 00 Mar. 14 being 25° 45', and of the Sun 26° 15'. 

Uranus IB near ^ Virginia, in opposition to the Sun Mar. 15* iS", 
Mar. I, R.A. 11' 49'°-3, Dec. 2' 2' N., tr. 13" 8", rises 6'' 54"' 
31. II 44 -6, 2 32 N., II 6 4 50 

Neptune : 
Mar. I, E.A. 3" fi^'S, Dec. 15° 42' N., tr, 4*27"', seta ii"" 54" 
31, 3 9 '5. 'S 56 N., z 32 10 a 

Partial eclipse of the Sun on Mar. 26, invisible at Q-reenwicb. 
Begins on the Earth generally Mar, 26, 17" lo^'S G-.M.T. in Long. 
9° 51' E. and Lat. 53° 43' N. Greatest eclipse Mar. 26, 18" 2°'-2 
in Long. 7° 48' W., Lat. 72° 4' N., about one-seventh of the Suo'a 
diamat«r being obscured. Ends on the Earth generally Mar. 26, 
,8" 53'"-5, in Long. 115° 29' W., Lat. 87° 9' N. 



Phenomem. 



O. M. T. 




10 2 J. i. Tr. I. 
.2 22 J. i, Tr, E. 

7 10 J. i, Oc, D. 

7 51 J. iii. Ec, a, 
;o 24 J. i. Ec. E. 

6 49 J, i, Tr, E, 

o 44 S' Tauri 

Oc, D. I 
ri 10 S' Tauri 

Oc. B. 93=. 

9 48 J. iv. Ec. D. 

12 51 115 Tauri 
Oc. D. 46", 

13 32 J. ii, Tr, L 
[4 15 J, iv. Ec. R. 
4 24J, iii. Tr. L 



S ■ 



Mar, C. 8 36 J, ii. Oc, D. - 

10 10 X Geminorum 

Oc, D, 107°. 

1 1 1 1 \ Geminorum 

Oc. R. 226°, 
13 27 J. ii. Ec. E. 

7 14 32 J. J. Oc. D. 

8 10 18 « Cancri 
Oc. D. 47°. 



1 J. i. Tr. I. 



8 23 J. 
8 59 J- 



. Tr. E. 
ii. Oc. K. 
ii. Ec. D. 
. Oc. D. 
ii. Ec. E. 
i. Ec. E. 
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Q, U- T. 

1 i6 7 i6 Seitantis 

Oc. D. 1 00°. 
:> 6 13 34 Sextantis 

Oc. D. 44°, 

8 38 J. i. Tr. E. 
I 6 48 J. i. Ec. B. 

9 22 V Leonis 

Oc. D. 98°. 
10 25 V Leonis 

Oc. E. 2 13°. 

2 7 41 J- "■ Tr. I. 

12 8J. iv. Tr. E. 
311 o J. ii. Oc. D. 

5 8 sJ. ii.Tr. E. 

13 41 J-i-Tr.I. 

6 7 47 J. iii. Oc. D. 

10 49 J. i. Oc. D. 

11 20 J. iii. Oc. E. 

12 34 J. iii. Ec. D. 



G. M. T. 

Mar. 16 14 14 J. i. Ec. Jt. 

17 S 8 J. 1. Tr. I. 

10 28 J. i. Tr. E. 

iS 8 43 J. i. Ec. R. 

20 13 27 J. ii. Oc. D. 

21 8 22 J. iv. Ec. B. 

22 7 39 J. a. Tr. I. 

10 34J.i>Tr. E. 

23 1 1 30 J. iii. Oc. D. 
12 40 J. i. Oc. D. 

24 7 56 J. ii. Ec. B. 
9 59 J. i. Tr. 1. 

12 19J. i. Tr. E. 

25 10 38 J. 1. Ec. H. 
29 10 II J.il. Tr.l. 

13 5 J. ii. Tr. E. 
31 10 31 J. ii. Ec. B. 

11 52 J. i. Tr.l. 



The angles are reckoned from the apparent N. point towards the 
right of the Moou'h inverted image. Editoe. 



Pt^lieati<m3 rectived: — Annuaire du Bureau dea Lmigitadet pour 
Van 1884 t^GauthieivVillftrs, Paris)— Arthur Searie, TIte Zodiatal 
Light (Prec. American Acad.) — S. W. Bumhan), Doable Star Qli- 
lervations Titade at the Dtarham Obiervatory, Chicago, in 1879 and 
1880 (Mem, Boyal Astron. Soc.) — Annuaire de VObservatoire Jtoyale 
de Bruxelles, 1884, 5i«( ymr (F. Hayez, BniielleB)— ITasSin^ji 
Aitronamiral and Meteorological Observalioru for 1879 (Govemraent 
Press, Washington)— Clark, Transit Talla for 1884, and A 
Manual of the Transit Instnmnent (Spon, London) — Liverpool Astro- 
nomical Soeiett/, Abatractt of Proceedings — H. C. Busisell, F.K.A.S., 
The Sydney (^iservatory History and Progress, Anniversary Address 
to the Boyai Soe. of If. S. Wales (delivered 1882, May 3), The 
Spectrum and Appearance of the recent Comet (b) i88t (Eoyal 
Society of New South Wales), and Results of Jiain and River Ob- 
servations made in JV. S. Wales during i88z (Bicharda, Government 
Printer, Sydney)— Prof. Pritchard, F.E.S., Photomrlrie Drlermina- 
tion of the relative brightness of the brighter Stars north of the Equator 
(Mem. B. A. 8. vol. slvii.) — Eliaa Loomia, Contributions to Meteor- 
ology (igi/i paper) — Report of the Council of tJte National Academy 
of Sciences, Washington— Weather Report for October, jS8i{Jamaiea) 
— Prof. D. Kirkwood, Tlie Zone of Asteroidea and the Sings of 
Saturn (Proc, Amer. Philos. Soc. ixi. 114). 
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IS BLOOMSBUBT BTKKET. IjOSDOS, W.C 
InzasATiosAi. Exhuihus, 1662 — " Tbe Higbest Awmrd for his 

ezcelleat Object GlaeaM sod EqoaUirial Honntiiigs." 
Pitia IxTKUATiosu ExBiBmoa, 1867 — " The GaU Mtdal for the 

beat TeUecope, and the Silver Uedal for Uiebest Fbotogn^thic 

1'jiii.iDELPHti £iB»iTio:(, 1876 — "Highest Award for Telescopes, 
UicToecopes, Fboto^raphic Lenses, and Appantm." 

pAKu iTtERSAnosAi, ExBiBmo!!, 1878 — '• The Cross of the Legion 
of Honour and Two Gold Medftla." Exhibit : Teleaeopes, Micro- 
acopes, Photographic Leases, &c. 

Descriptive Catalosoe of Telescopes, Microscopes, 
nioto^rapliic tienses, &c., on application. 

TIME B Y THE TRANSIT INSTR UMENT. 

By ULTIXER CIiAKE. M.T.C.E. 
M JSrAL or THS TRANSIT IXSTBUMEST. Cr. 8to, 1<- 
TBEATISB on Tin TBA»:^IT INSTBL'UJi2>'T, u applied u, the detenoi- 

tuiion of Tini& Demi Sto. doth, ^. 
TRiSSrr TABLES ro« imt (Annual). Cr. Sro. 2f. M. 

IS^iseh ClBrk'B Patent Tnndt Inatrunient, of best vorkmuuMp, £ i. d. 

sad Kccuratel; adjoBlcd, with Lamp uid Sapport, complete 13 13 

12-inch Jillo 9 17 6 

Clark's Patent Window Transit _ 7 10 O 

Pampktei and TetiinKiiuaU pott-free tm applicatum. 

A. J. FROST, 6 WMtminater ChaDiben, London, S.W. 

POSITION-MICROMETER. 
Perfect lllumiQation in all dircc lions ia secured by Heloeb's 
Vaccuk-tubb iLi.iJMraATioN, the bright threads being sharply 
■ defined in a perfectly dark field. The wires of the vacuum- 
tube in no way interfere with tho free rotation of the miero- 
ineter. 
Battery and coil to work the vaeuum-tuhe attached, if required, to 
the body of the telescope as part of counterpoise to the Micro- 

ADAM HILGER, 

Mtronomicai and Optical Instrument Maier, 



ANNUAX. SUBSCRIPTION 

(inebuling postage). 
hW the UniUd Kingdom : — Twelve Shillings. 
h\>r Fvftvjn Countries : — Fourteen ShillingSj or 3^ Hollars. 
I'ont-Offloe Orders payable at Nelaon Street, Greenwich, ! 




THE OBSERTATORY, 

A MONTSLT REMEW OF ASTRONOMY. 



ATEETING OF THB BOTAL ASTRONOMICAL SOCIETT. 

Fridav, 1S84, March 14. 

K BvKSis, F-B^-, PraicUnt, in the Chair. 

Setretariet : E. B. Ksobel, aod 

Lieut.-C<il. G. L. Trraiir. 

The Minutes of the last Meeting vere confirmed. 
Lirta.-Col. Tuptnan sDDouDced that 87 presents had been received 

since the laal Meeting. Amonget these vere a eii-priBS) spectro- 
flcope, presented by Mr, J. D. Penins : a portrait of Dr. Kitchener, 
presented by Mr. Lecky : and the Glasgow catalogue of stars, 
presented by Professor Grant, the catalogue being one of the finest 
of our modem catalogues. 

The thajiks of the Society were unanimously voted to th» 
respect! ve donors. 

Mr. Dov'ning read a paper " On an instance of change of 
personality in obsening posit ion -angles of Double-Stars, and on 
the Orbit of a Cenlauri." He said that he had come across some 
remarkable results in reference to the change in the method of 
obserTing the position-angles of double stars in the observatione of 
a Ceutauri. He had endeavoured fo correct the elements of the 
orbit deduced by Dr. Eliin by observations made at Sydney and 
also by those made by Messrs. Maxwell Hall, Ellery, and Tebbutt. 
Dr. Elkin's orbit represented the obsenations to the end of 1877 
very accuratfllj ; but he thought he should be able to correct them 
by discussing lat^ observations. He found the position-aagles 
computed from Dr. Elkin's elements would require corrections of 
7A° for 1878, and 3^" for 1880 and 1881 to make them agree 
with the observed position-angles. After working for some time 
he determined to omit the Sydney observations, which difCered 
considerably from the computed places, and from other observations 
made at about the same time, and were on that account possiblT 
He therefore determined the eorrectiona to Dr. Elkin k 
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elements from obaervations made by Ellery, Hall, and Tebbutt 
alone ; the corrections then would be about i" or i^'^ to the- 
computed poaitlon-angles. He bad given a detailed ctmiparieon of 
places computed from tlie corrected elements with the obeervationa 
made since i870'a, and it appeared that Bussell's position-angles 
agreed with the observations of other astronomers up to the end of 
1I77, but there appeared discordances of 5° or 6 in 1878, and 
3° or 4° in 1880, This indicated some change in Eussell'a 
method of observation, probably dependmg on change of direction 
of the line joining the componenfa. The elements given in this 
paper were not entitled to very great weight, as they depended 
only on a small number of observations ; but he had brought 
forward the paper chiefly to point out the change in method of 
observing referred to above. 

Dr. Gill. I have been a good deal mised up with a. Centauri of 
lat*, having had occasion to look into the matter with Dr. Elkin, 
who has in preparation a work on the orbit of a Centauri which ia 
tolerably exhaustive. I have seen a graphical representation which 
he has prepared to represent the whole of the observations made 
of this star. The large systematic errors dependent on the angle 
which the poeition-an^e of the double star makes with the vertical 
are most extraordinary. The separate observations even by the same 
observer differ so widely as even at times to have given rise to the 
idea that a Centauri is not moving according to the laws of gravi- 
tation. But upon the whole the observations are very fairly 
jepresented. Such cases will not be found merely in ItuBsell^ 
otwervations, but in Jacob's and those of everybody who ban 
observed this star. I am sorry Mr. Downing should have Ajvoted 
so much time to this, until the Cape observations have been 
■published ; we have now many hundreds of observations ready for 
the press and they vrill soon appear. 

Mr. A. Common read a paper containing " suggestions for im- 
provements in the construction of large Transit- cirdes." The 
ordinary form of transit instrument was not the best as an astro- 
nomical instrument. Its chief defect was the flexure of the tube 
(tarrying the optical portions, and in a less degree of the axis itself. 
If the movement was parallel to the observer the observation would 
be but slightly afiected ; but when the instrument was made into a 
transit-circle the flexure affected the line of vision. The larger 
and smaller transit-circles differed only in weight ; rigidity had been 
expected from an additional weight of metal. Mr. Common then 
went on to deaeribe the usual form of the transit-circle, illustrating 
it by drawing on the blackboard, and also described by the same 
means the improvements he proposed, which consisted mainly in 
strengthening the supports carrying the tube by varying their 
shape, and in using the mercury troughs to sustain the weight of 
the tube when in certain positions. By these means he believed 
that flexure would be practically eliminated. 

Tlie Aitronomer Royal. I am inclined to agree with Mr. Common 
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that some impravemeat is desirable in the tranBit-circle to diminish. 
or prereut fleiure. I cannot profess to enter into a criticism of 
his plan, which requires some studj ; but it appeara to me to be a 
new departure which may possess great advautageB. I think, with 
Mr. Common, that it is a mistake to have a central cube, which is 
a form that may introduce errors resulting from its weakness. 
The plan Mr. Common proposes appears to be rather a return to the 
form of Troughton's mural circle, au instrument which seems to 
me well coutriyed for measuring Kenith-distances, though not 
adapted for determining right ascensions. When I was conimlted 
as to the construction of the new transit^circle for the Melbourne 
Observatory, I was so convinced of the difficulty of this form of 
cube that I suggested to IMr, Simms to introduce something of 
the principle of the mural circle. I did not feel at liberty to 
propose a radical change ; but I got Mr. Simms to make the 
central portion in a barrel form so as to strengthea it, the object- 
glass and eyepiece tubes being attached to the two ends of the 
barrel, though I considered the perforations in the central portion 
for viewing the collimators and for illumination as still objection- 
able. 80 far as 1 am concerned, I am inclined to think Mr. Com- 
mon's view is the coiToet one, and that his plan will be a great 
improvement. Aa far as I understand, the construction really 
corresponds with that of the mural circle. 

Mr. Common. Very nearly. 

The A£troiu>m&- Boyal, The object-glass and wires can be 
attached at any point, so that the telescope can be fixed k 
circle. That was the principle of the mural circle. It d _ 
on the attachment of the object-glass to one limb of the circle, and 
the wires to the other limb, with the tube connecting the two 
passing through the centre; but the instrument did not depend 
upon the sti£ne«s of the tube. 

Dr. Gill. There is no tube in this o£ Mr. Common's ? 

Mr. Common, No. 

The Astiviwmer Boyal. In the mural circle the tube was not 



Mr. Common. There are objections to the tube. 
. The Astronomer Boyal. The difficulty wo had to contend with 
m the Melbourne instrument was that apertures had to ho made 
in the central part for illuminating purposes ; and at that time 
it occurred to me that the direction in which we should look for 
improvement would be in illuminating from the object-glass, and 
dispensing with any piercing of the central portion. 

Jifr. StoM. As far as my experience goes, I have met with two 
serious cases of what may be called flexure ; but in both cases the 
greater part of the flexure did not arise from the tube at all, but from 
the object-glass and the object-glass cells ; and I am rather inclined to 
think that has been so in other cases. Certainly in regard to the 
trausitr-circle at the Cape there was a looseness of the attachment of 
the two lensee of the obiect^glasa which gave rise to trouble, and the 
I2 
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same thing occurred in the transit-circle at Oiford, There was »■ 
large flexure in the tranBit-circle, and it was naturally supposed to l».' 
due to the flexure Mr. Common has spoken of, and we strengthened 
the tube, hut without effect. It tlien occurred to me the fault was 
in a loosenesH o£ the cap or the object-glass. There was nothing 
of that kind in the object-glass at Oxford, but the obiect-^iasa waij 
eciewcd on and the flexure was found to be in the screws. So tha^ 
I fear that supposing you do your beat to strengthen these tubes,? 
you will still find there maybe -faults in the fitting of the object-glass,- 
r which was the case in the instances I hare namei,!. Of course tha 
I method Mr. Common has recommended of taking ofi the friction bj^ 
mercury is, I have no hesitation in saying, a step in the right 
direction ; but if you multiply all these means of testing you wift 
find that the practical observer gets into bewilderment ; yet it is no' 
doubt desirnbie that these things should be brought out and. 
recorded ; but I am not so sure that they will lead to so great a-' 
practical improvement as is supposed, because I feel sure thtf 
flexure is due as much to the object-glafis, and the way in which 
the lenses are attached to each other, as to the tube itself. 

Mr. I)t La Sue. Mr. Stone has described a defect in the object- 
glass itself. That requires to be dealt with in a different way to 
that which Mr. Common has proposed in regard to the flexure of 
the instrument. The springs that hold the object-glass in position' 
■re not sufficiently strong ; or there may be defects in the cell, op 
there may be a tilting of the object-glass, or the eyepiece also may 
be wrong ; hut these must be dealt with on lines different to thos* 
taid down by Mr. Common for an improvement of the transit- 
circle. The details will of course have to be worked out ; but I 
think that Mr. C-ommon has hit a main blot in the construction of 
tranait-i natrumenta. 

Mr. Common said the question of the object-glass did not enter 
into this subject ; but he had dealt n'ith object-glasses in a paper 
read some time ago. 

Th^ Preeidetit. I am sure we are much obliged to Mr. Coouboi) 
for this paper. 1 am certain the subject is one of consideraU*- 
importance to all astronomical observers, particularly thoae con- 
nected with meridional observations. Every observer on the meri- 
dian knowa that we are troubled very much with small discordancw: 
in the results. These are caused by a variety of circumatancea, onfr 
of which is the effect of the flexure of Ihe telescope. In obeer- 
Tatoriea we do what we can to get rid of discordances caused lg« 
flexure, by observing stars by reflection and direct vision, whicA 
enables us in some measure to correct some of the discordances that 
may be due to flexure ; but at the same time if any plan can bs 
suggested by which we may get rid of flexure, it will be of very 
high importance indeed. Of course, as Mr. Stone said, if the object* 
glass is not fixed firmly there will be flexure ; but in all good tele- 
scopes the object-glass ought to be firmly fiied. The flexure which 
abseners notice is, I think, chiefly due to the bending of the tuba 
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of the telescope. Anything that can be done to obviate that will 
be of great service. 
A vot« of thanks was given to Mr. Commoa for hia paper. 
Dr. QUI. I have no paper to read in the ordinary aettse of the 
word, but as the Secretaries have expressed a desire that I should 
give aa account of the work in which I have been engaged for the 
past five years at the Cape, I have put down a few notes in 
reference to it. Our work has been ot two kinds : first, the re- 
duction of old observations, and, secondly, new investigations. 
My predecessor, Mr. Stone, did an enormous amount of work in 
clearing up arrears of observations, reducing them, and publishing 
them in a systematic form in the 1840 and 1860 Catalogues ; but 
amongBt other things there remained behind a number of meridional 
observations made with the transit-instrument and mural circle be- 
tween 1849 and 1852. Such time as he could spare from his other 
labours, Mr. Stone devoted to the production of these Catalogues, 
and I found the work of computation about half-finished when I 
arrived at the Cape ; and I carried out the work from time to time 
Bs I could, on the same principle as Mr. Stone had adopted. The 
mere work of reduction was but a trifle compared with the final 
work of revision and comparison with other catalogues and the 
diacuflsion which was involved. No one could imagine the labour 
involved in the construction of these Catalogues because of the 
failings o£ two of the observers ; but it is, 1 am happy to say, now 
completed, and in the hands of Her Majesty's Stationery Office 
for publication. It consists of over -4800 stars, including nearly 
all the stars south of the equator in the British Association 
Catalogue, and is reduced to the equinox of 1850. The point, 
however, that I have in view in bringing this Catalogue forward is 
singularly apropos of Mr. Common's paper just read. I have reduced 
all the stars which are common to Mr. Stone's Catalogue of 1880 
back to 1850, though of course there must be considerable accidental 
uncertainty in the proper motions of those stars. As there are 
3600 stars common to both Catalogues, the errors due to proper 
motion wiU be very inconsiderable in the mean ; and when these 
reductions have been made there comes out a very entroordinary 
systematic difference between the t«o C-atalogues. On the equator 
and at the pole, both the Catalogues are practically identical, but 
from the equator to the pole there is a regular curve of error in 
right ascension. At about lo" 8. of the zenith this difierence is 
no less than o'- 1 5, corresponding to a second of arc at the equator. 
A second of arc is a quantity which is very ranch in excess of the 
error of one single observation. Now what can be the origin of 
this ? I think this difference raises a question of serious import- 
ance in connection with the equipment of our observatories. The 
obaen-ations in question were made with a transit- inatnunent by 
Dolloud. It was a reversible instrument, and was reversed fre- 
flBently, and the levelliiigs were generally done by Sir Thomas 
-Uaclear, and the level was determined both by a spirit-level applied • 
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t» the pivota tmd by reflection from mercnrj ; but stjll, nohrith- 
etaodiDg all we could do to find out the errors, this diSerenoO 
having a muxinHim at lo" 8,Z.D. occurred between the pole and 
the equator. Now in 1850 the Greenwich observation 9 -were made 
with a precisely similar reversible instrument, and we have com- 
pared the catalogue of 1850 with the present Catalogue, and the 
result is that the differences between the two Catal^^es are only 
to be found in the third place of decimals of a second, and there is, 
in fact, an absolute accordance between the Greenwich Catalogue 
of 1850 and the Cape Catalogue of 1850. I should be sorry to 
express a rash opinion upon the subject ; but it is very suggestive 
that tjiere is an agreement between the Greenwich observations 
and the Cape observations in 1850, when the reversible instrument 
was employed, and there is a discordance between the Cape obser- 
»aliona in 1880 and the Greenwich observations in 1850, when 
non-reversible instruments were employed, and also between the 
Cape Catalogue of i860 and the Greenwich obaervatione of the 
same date. We know that the Greenwich observationB do not 
differ very much from the normal observations of other observa- 
tories, and it is probable that the fault will Ue in the Cape transit- 
drcie, which is not a reversible instrument. We are now carrving 
ont a series of observations to test it, observing stars reflex 'and 
direct in right ascension in pairs, and I hope I shall be pro- 
Tided with the means of erecting collimators at different altitudes f« 
test the matter more directly- It is a question of peculiar interest 
in view of the question Mr, Common has brought forward, for it 
raises the question whether it is safe to work with non-reversible 
instruments ; it is a mere accident of perfect homogeneity of the 
metal of which the instrument is made and absolute symmetry rf 
construction if any instrument preserves its plan of 'collimation 
■ibsolutely at all altitudes. 
I The next part of the work we have undertaken has been the 
[ reduction of a great number of occultations. Soon after my 
arrival at the Cape, 1 received from Professor Newcomb a letter 
requesting a series of Cape observations of oceultations of stars 
by the Moon, and he informed me he was engaged in forming 
new tables of the Moon which were to be entirely founded on 
the results of oceultations, and he was very anxious to obtain a 
series of oceultations in the southern hemisphere. I replied that 
I should be happy to undertake the work ; and Her Majesty's 
Government consented to provide the predictions of the oceulta- 
tions from the Kautica! Almanac Office, so that the work has been 
carried out, and an immense number of such oceultations have been 
obtained in the clear weather we have at the Cape. I was also 
happy to toll Professor Nen'comb that there eiisted among the 
records of the Cape observatory between 400 and 500 occuilations 
observed, a great number of which had not been published : but I 
may say that those made during Mr. Stone's period were all pnl^ 
litihed in the Cape observatioPB for all the years in which annnal 
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efttftlogues hare been Ixtned i bat tM^uad tUi tb«e exiits « 
■mount of impabliehed <<rork,aod not in a Eonn ruiT diractlTM 
fcH-tbecompater; but PnfeMorNeweanbti^efto(Atbe«Mipi 
of the places of iheMooa for ftllofasemtkna before iS6o,i,- 
Hansen's tables were inttDdaced toto the J 
there is now in H«t Majesty's SoUouarj Ofies n • 
work np lo the end of i&So. with tlie emntiom in » c 

reduced form oompared with Hsnaen's tauee at tlx 

is work number 2, and that really refers to the amount ai old 
work we haye brought up, except the reduction of a great mass oi 
exQa meridifm observations which if in a very forward ^taie ; but 1 
have not thought fit to swamp Her Majeety's Statiouery Oifice 
with it for iiDtoediate pobUeatitHi, tiiou^ it will follow very 

I torn now tram the old work to say something of the new. 
The meridian obgervslions from 1879 to i88r are in the press 
ready for publication. They coatatn obaen-atioDa at the rate of 
5000 per annum, chieflr stars which were observed in couaection 
with, first, the loogitii^e, secondly with the determination of fun- 
damental stars for the future obeen-ations of the stars of Schoen- 
feld'a ' Dorchmustemng.' and, thirdly, of stare obserred with the 
equatoreal as comet comparison stars, and stars observed with the 
heliometer for paiallas. and tbetr corresponding comparison stars. 
A MS. also which I have brought with me contains a detailed account 
of the determination of the longitude of the Cape, of which an 
abstract has already appeared in the 'Monthly Notices,' The work 
which will most interest the Society, and on which I should like to 
uy a few words, is the researches in which we have been engaged 
With regard to stellar parallax. When 1 was in Strasbourg in 
1879, before going to the Cape, I met a young student. Dr. Elkin, 
a papil of Profeesor Winnecke ; he wa« then engaged in writing his 
dissertation on the parallax of a Centauri, and he requested me to 
»end him observations which might have been made at the Cape of 
that star; at the same time 1 told him that I had acquired by pui^ 
chase liord Lindsay's Heliometer, and intended to have it mounted 
equaf«really at the Cape, to carry on the work of investigation of 
stellar parallax. This seemed to fire his enthusiasm, and he ex- 
pressed a great desire to go with me and share my work, I said I 
Eonld ofFer him no position ; and he replied that he did not want 
one. So I said, " If you will be my guest, and come and live with 
me and share my work, you will be most welcome ; " he said he 
should be happy to do so ; and he came to me so soon as he had 
t^en his degree. So we have undertaken a certain amount of 
work together, and 1 should like to give a short account of it. 
First, as to the method of the work. We endeavour to select a 
pair of stars as nearly as possible in the major taia of the paral- 
lactic ellipse of the star, the parallax of which we wish to deter- 
mine, in order to get the maximum displawment. We try to get 
1fe« stoTB equally fistant from the central star, but within a (Os- 
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tSDCe 2" of arc. t^ometimeH we cannot quite secure that theaa 
■tare are exactly opposite, and they may difier 10° or 15° from the 
straight line, but they should be nearly equal in distance and nearly 
equal in maguitude. We then place in &oiit of the segment of the 
object-glasa through which the brighter star is observed a screeu of 
F wire gauze consisting of one, two, thiree, or four folds according to 
I the brightuesa of the star, till we have made a screen (sometimes of 
muslin, eometimes of wire gau^e, and sometimes of a cofflbinatioa 
of both) which makes the three stars of precisely the same magni- 
tude ; and the Held being slightly illuminated, the small diffracticoi 
spectra are totally obliterated. In the heliometer the star-disks ' 
are about i"'o in diameter, and there is little difficulty in causing, 
one dish to pass through the other with an accuracy approachiug 
one-tenth of the disk you see. At the meeting before last, when ft 
brief account was given of this method, I think there was a doubt 
ezpressed that I should arrive at an accuracy of o"'i in measuring' 
» distance of 6000". iVow there is no more difficulty in that than in 
measuring the space of 100" ; and for this simple reason : — If, oa 
account ot an error in scale-value produced by temperature, or from 
some other cause, I measure the distance on one side too great, 
from the same cause I measure the distance on the other side too 
great ; and if I deal with the diSereuce of the two distances, and' 
uorrect that difierence on the assumption of the true distance be- 
tween the comparison stars is a constant quantity, I eliminate any 
such changes in these differences ; and therefore the measure- 
ment of two nearly equal opposite large distances can be accom- 
Elished with the same accuracy as a small distance, apari: from the 
iw of refraction, which, down to 70° of zenith-distance, is so well 
known that differential refraction is accompanied with an extremely 
small uncertainty. Therefore, as in the case of Sirius, where tM 
stars of comparison are bright, we can measure these distances, 
not only with a probable error of o"-i, but the diftrenee of the 
two distances with a probable error of o"'05. In the case at 
a Centauri we were anxious to arrive at a peculiarly accurate re- 
sult; and not only did I take a pair of stars myself, but Dr. Elkia 
took another pair of stars at right angles to mine, and we got 
practically the same parallax within o"'oz. In the case of this 
star, we had to take an additional precaution. We have two stars, 
a Centauri being a double star ; when we brought one of them 
to the brilliancy of star of the sevenlh magnitude by means of a 
screen, the other remained inconveniently bright. Practically we 
found our errors were systematically affected by the neighbour- 
hood of the fainter star, and the errors so produced were de- 
pendent upon the direction of measurement with the vertical, and 
we discussed those in this way. At the time when the stars cul- 
minate at midnight, it is possible to observe the star east of the 
meridian at any reasonable hour-angle, and also west of the 
meridian if you get up early in the morning, as we always did. 
Then you have simply to carry out a series of simultaneous ob- 
serrations enst and west of the meridian, and you con at once ascer- 
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tain whether your obaervations are affected by any systeiuatic error. 
We traced theae errors very carefully, and there were two sup- 
poHitiona ou whii^h we had to proceed. We might suppose the 
errors to depend (lat) oa the direction of measurement relative to 
the line joining the observer's eyes ; (and) on the direction of 
measurement relative to the vertical. The former hypothesis wai 
found to represent the observations with great accuracy. 

We also made another series of obsen ations of a Centauri, in 
which very faint stars were selected, and the light of a Centauri 
was toned down by using screens so dense tliat the fainter com- 
ponent was practically obliterated, and then we could deal with 
the observations as if of single stars ; and in that way we had four 
independent series of observations which practically agree in giving 
the same result of o'-yj for the parallui of a Centauri, We pro- 
ceeded in a similar manner with regard to Sirius, t ludi, and 
other stars, and the results were given in the ' Observatory ' and in 
the ' Begiater ' two months ago. The only result not published was 
the parallax found for Canopus, which, despite the brightness of 
the star, is only small, viz. o"'D3, so that it is no nearer us than 
the faint comparison stars ; the result is, that we seem to know 
little about the law which regulates the distances of the fixed stars. 
That leads me to a point I am very ansious to bring before the 
Society, and on which I desire to enlist ita sympathy. I think it 
is a great work much required in sidereal astronomy. W^c ought to 
attempt to aecure some information as to the distance of the lixed 
itars, their distribution in space, and the laws which regulate that 
distribution. In the memoirs which Br. Elkin and I have presented 
to the Society there ia a detailed plan, by which we piopoae, in 
the course of the next lo years, to carry out such a work. I may 
eay that Dr. Elkin has accepted the charge of the great helio- 
meter at Yale College, and he is willing to cooperate with me, ao 
that this work may be carried on in both hemispheres. The 
work will, as I have said, occupy about ten years, and I hope I 
■hall be provided, by the liberality of the Government, with a 
proper heUometer for the purpose. It must be an instrument 
of 7 inches aperture, to deal with stars such as are necessary 
to get a sufficient selection ; and for that purpose we shall have 
to observe about i6 stars in each hemisphere brighter than the 
second magnitude, i6 brighter than the third, and i6 brighter 
than the fourth, and i6 more of marked proper motion. That 
con be accomplished in less than ten years; and if we can get such 
an instrument, I am quite willing to give up my nights' rest 
to the work. Time presses ; but I would like to say a word 
or two more as to the obsenations of Victoria and Sappho, 
which we called for. There has been an exceOent response 
in the northern hemisphere; and having a large number of observa- 
tions at my disposal, 1 will undertake the reduction ns soon as I 
return to the Cape. But the pressure of work I have had in hand 
has rendered- it impossible to undertake it before now. I may say the 
wholeserieB of obaervations haa not yet been received. Thereis another 
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point in which the Society may take some interest. Soon after my 
arrival at the Cape, my nttention was directed to the state of ths 
Bnrvey, and, thanks to Sir Bartle Frere, the late Sir George Colley, 
Sir Henn' Mitchell, and Mr. Merriman, the present Minister o£ 
Public Works at ihe Cape, 1 have at last been able to get on aonool 
budget raised, by which that Snn-ey has been set on foot. Capt. 
Morris is in charge of the party, and Lieut, LafFan is with him with 
a staS of 14 men. I designed and ordered the instrufueats some 
two or three years ago, and they have duly arrived and are satis- 
factory. The base-line is finished and triangulatiou has begun ; 
and to give you some idea of the accuracy of the «ork, the base 
has been measured in three sections, each section iz6o yards 
long, and each section measured twice. The greatest difference 
between any of the measurements was y+Q of an inch. Various 
t«ats have been applied, and there is little doubt that we have a 
correct base. It remains for us to determine the absolute lengths 
of the bars, and that is really the great difticulty. I have brought 
over the standard bar to England, and I hope to be able to compare 
it with the English standard and complete the therm o-coefficients 
of the bars at the Cape. 

Tidal instruments have been mounted at Cape Town, East 
Loudon, Port EUzabeth, and D'TJrban, and I hope there Mill be 
regidar tidal haruionic leductious. General Walker was good 
enough tn lend me the great Theodolite which was originally 
constructed by Col, Strange for the Great Survey in India; but it 
was so long in coming that the triangulatiou was finished before it 
arrived ; but it is a most desirable instrument for the purpose for 
which we want it, and I intend to devote the next two years to its 
use. The object is this : to the astronomer the cjueation of refrac- 
tion is an extremely dilRcult one, and I wish to devote it to the 
determination of absolute declinations independent of refraction, 
and I propose to observe nith this instrument the aidmuth of the 
greatest elongation of certain polar stars. That is all I have time to 
say with regard to my work at the Cape. It has been a busy time, 
and it is a great pleasure to come back and meet the Fellows of the 
Astronomical Society and tell them what I have been doing. I 
have been asked by Mr. Otto Struve to communicate an extract 
from a letter he has sent me bearing on this question o£ parallax. 
He states that during the publication of Volume x. of the Pulkowft 
OhservatiouH he has reduced a series of measurements made 30 
years ago, Fi'om 20 obsen'ations of a Tauri he gets from observa- 
tions of the position angle a parallax of o"'5oo, with a probable error 
of o'''075,and from measures of diatano«he gets o"'538, with a pro- 
bable error of o"'o8[), and from the mean he gets o"'5i6, with a 
probable error of o"-o57. The agreement of the values obtained by 
the t t 11 d'fE "e t methods, distance and the position-angles, 
|ua\ d ub a the existeni.'e of a comparatively large parallax, 

Th< re I mely interesting, and shows that tliere are still 

lanj para x be looked for among the stars, 

$ ti A to the discrepancy between the Cape obsenatioiia 
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of iSjo and those for 1880, the amount doM not appear to me so 
enormous »» Mr. Qt'iW thinks. It is not in excess of the amount 
of peraonalities in fidng ahsolute places, and an explanation may 
poBsibly depend to sorae extent upon systematic errors in the 
adopted clock-stars. 

If such errors erist, and we know they do exist, the Cape 
observations about 1850 must agree with the Greenwich obserra- 
tions ahout 1850 near the equator, because the Cape clock errors 
depend upon the Greenwich adopted right ascensions. Aud the 
BEime will be the case with the Cape observations about 1 880. But 
as the ftdoiuth errors in all cases both north and south have been 
independently determined and the reference planes of the Transits 
have been made to pass through the respective poles, the existence of 
fijstematic errors will be shown by divergences between the equator 
and the poles. The Cape 1850 and Cape 1880 might therefore agree 
with the Greenwich observations 1850 and j88o anywhere near the 
equator; but might differ between the equator and the poles. 
With respect to reversible transits, there are, no doubt, great ad- 
vantages in their use, if properly used. If you use your instrument 
in one position for a length of time aud get a fundamental deter- 
mination, and if you reverse it and get the same result, you obtain 
a fairer approach to accuracy than with a non-reversible instru- 
ment. I should be glad to have at my disposal a good reversible 
instrument ; but there is a great hability, when yon reverse an 
instrument, to turn it into a new instrument. That was the view 
of Sir George Airy years ago. 
■ Mt. S. Pffrigal. Why ? 

Mr. Stone, Because all the bearings and everything else are 
different when reversed. That was the key-note of Sir George 
Airy'a objection to reversible instruments, and he would not intro- 
duce one. Whilst trying to get rid of one defect, you introduce 
another, and there is a great deal to bo said for his view. I, for 
one, would never trust a reversible instrument except I could 
get an independent instrumental correction. If the results both 
ways agreed, I should have greater confidence in them : but if they 
disagreed, I should have to take the mean in the hope that the 
mean would be nearest the truth. 

Mr. Downing. I should like to make a remark with regard to 
the question of right ascensions. In the catalogues published at 
the Cape and at Melbourne, and I believe in every catalogue pub. 
lished m the southern hemisphere, the right ascensions have been 
reduced by means of the Greenwich places of clock-stara ; and 
that, I think, is objectionable, because there is a considerable 
difference between the equinox determined at GreenwHeh and at 
other places where the Sun is systematically observed ; and it 
would be a great advantage to have an independent determination 
of the equinox at the Cape. That would give a greater value to 
any star catalogue that may hereafter be published ; and I should 
like to point out how important it is that systematic observations 
of the Sun on the meridian should be made at the Cape. I should 
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also like to express a hope that Mr. Gill will be able to give as a 
detfirmiuation of the constant of aberration. We have lately had ■ 
one from Fulkowa, which is probably as accurate aa any that can 
be obtained ia the northern hemisphere; but I should like to have 
it confirmed or corrected by observations in the southern hemi- 
sphere. There ia no other place in the southern hemisphere besides 
the Cape where it ia likely to be done, and I hope Mr. Q-ill will ' 
Had the means of doing it. 

The President. No one can have listened to Mr, Grill without 
being perfectly convinced that he has really undertaken a very 
important work at the Cape, and that he is doing it well. Ever 
aince Mr. Gill was appointed H.M. Astronomer at the Cape, the 
eyes of English astronomers have been fised upon him pretty 
strongly, particularly those of official astronomers ; but I am certain 
he has borne our criticisms, and has come out of the ordeal in a 
remarkable manner. You have heard from him to-night of the 
immense work which he has undertaken, and which he has carried 
through with such success. 1 am sure few astronomers would have 
undertaken such a task, and have completed it in the successful 
manner Mr. Gill has done. Only a year or two ago he sent from 
the Cape his valuable paper on the solar parallax, determined from 
hia observations in the Island of Ascension, which is published in our 
' Memoirs,' The very aight of this paper when first delivered into 
our hands really astonished us, so enormous was the amount of 
work which it represented, the greater portion of which Mr. Gill 
must have prepared with his own hands. Then we have now, only 
a year or two afterwards, papers almost of the same siite, although, 
for the convenience of printing, they have been cut down to aa 
small a proportion as possible. I believe if Mr. Gill could have 
had his own desire these papers would have been double the size 
of those now in course of publication on that very important 
subject, the st^U^r parallax. 1 have no doubt that the investigationi 
which form the subject of these papers are sensibly accurate, the 
probable error given being in each instance very small. Such 
being the case, I think we may congratulate Mr. Gill on having 
succeeded so well in such an important work. With regard to 
the discussion which has token place with reference to the Green- 
wich Catalogue of 1850, it appeal's that Mr. Gill considers it 
important that the places from the Cape and Greenwich Cata- 
logues of 1850 agree; but on this point we must bear in mind 
that the right ascensions of the Greenwich Catalogue of 1850 
are of a composite nature, i. e. that one half of the right ascen- 
sions were observed with the old Troughton transit and the 
other half with the transit-circle, which came into use in January 

.85.. 

Ifr, QUI, Both good instruments. 

The President. The observations for right ascension from 1848 
to 1850 were made with the Troughton transit-instrument, and 
those from 1851 to 1853 with the transit-circle; therefore one half 
of the observations of the right ascensions were made with a rever- 
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Bible instrument and the other half with n non-reverBible inatru- 
zneDt ; for this reason I consider the right ascensions of the 1850 
Catalogue are Ter; good, and I should my they woald he less liablQ 
to systematic error in consequence of the emploj-nient of two 
inatrumenta of different construction ; for whatever aystematic 
errors were due to the non-reversible instrument, they may be 
minimized by opposite Byatematic errorw doe to the reversible instru- 
ment, I mention this to show that the Greenwich 1850 Catalogue 
doea not represent the non-reversed observations only. I have 
now only to thank Mr, Gil! on your behalf for coming apedally 
from Scotland to give us Ihe interesting address which we have 
just heard. No one is more delighted than myself, aa an old astro- 
nomer, to welcome Mr. Gill back again to England. (Applause.) 

Mr. Knobrl read a short note by Mr. Marth " On the determina- 
tion of the planes of the orbits of Jupiter's Satellites." It was 
stated that the values of the inclinations of the orbits of the 
satellitea were liable to a sensible amount of uncertainty. The 
echpses of shortest duration furnished an indication of the value ; 
but observations during successive eclipses still left considerable 
uncertainty in fixing the pia«e of the nodes. So long as these 
obBervationa were the only tnistworthy means of finding the longi- 
tude and also the position of the orbits, this uncertainty had to be 
Bubmitted to ; but with the superior instruments now available 
advantage ought to be taken to employ them at proper times, to 
procure the elements which could be derived from eclipse obsen'a- 
tions with aome degree of accuracy. The most promising means of 
determining the longitudes of the nodes would be by observing, by 
means of the micrometer, the distance at which the ahadows of the 
satellites when making transita appear from the centre of a line 
bisecting Jupiter's disk perpendicularly to the axis of rotation. 
Though observers would not soon be favoured aa they were in 1849 
and i860, when the opportunities were neglected, yet observers 
with superior telescopes and micrometers would be able to work at 
this matter during the opposition at the latter part of the present 
and the first part of next year. 

lAevi.-Col. Tupman read a paper by Professor Nexveomh respect^ 
ing Mr. Stone's theory of the mean Solar day. Prof. Newcomb, 
without desiring to take up any grounds against Mr. Stone's con- 
clusions, pointed out that Mr, Stone had not given sufficient in- 
formation to enable him to submit the theory to a practical test. 
Prof. Newcomb also desired some further information aa to the 
general definition of the epoch when the change took place. 

Mr. Stone. I must confeaa I do not understand Profesaor New- 
comb's position with respect to thia question of the use of a vari- 
able unit of time in practical astronomy. Professor Newcomb 
saya that the question is an elementary one. Surely, if that be the 
case, the question aa to whether I am right or wrong can be settled 
without any such appeal to observations. But, finding my theo- 
retical views disputed, I have appealed to the facta of observations, . 
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ill the most direct maimer poHsible, in a paper which cost nmcll 
time and labour in its preporatioo. I brought before the Society^ 
^t the November meeting, a compuriaon between the observations 
made on the meridian of Greenwich with Hansen's Lunar tablea,- 
without any allowance for the errors of tabular mean time since 
1864, aud when the tabular places were corrected for such error* 
in accordance with my theory. The comparison, which extendi 
over a complete revolution of the Moon'a nodes, afiorded the most 
positive evidence of the correctness of my views. 

When respect to Professor Newcomb not understunding nhen 
the change dates from, I thought I had stated my point with a 
moderate amount of clearness. It is i^vident that the change of 
time begins at the instant when the chaoges in connection between 
the sidereal times and mean times were mode. With respect to 
my explanation of the increase of eiTors in Hansen's tables, I am 
perfectly confident that I am right. I have merely applied to Le 
Terrier's ezpreseion corrections which make it absolutely identic^ 
with Bessel's day by day, and this is the only way that estimations 
of the effects of a change from Beseel's to Le Verrier's expression 
can be made. 

The following papers were also announced ; — 
Maxwell Hall. "Variation in the Light o£ Neptune." 
Dr. N.de Emkoly, "Spectroscopic Observations of the Ked- 
oolourod Sky at Sunset." 

Dr. N. dt, Konkoly. " Spectroscopic Observations of Comet Pona- 
Brooka." 

- Dr. N. de Konkoly. " Electric Illumination of Spectroscope 
Micrometer." 

S. de Kdvealigethxf. " On a new Colorimeter, serving as a Spec- 
tral Photometer." 

B. de Kovetligethy. " Some remarks on the Spectroscopic Do- 
termination of the Motions of Stars in the Line of Sight." 
. Prof. 0. V. Zmgir. "A General Law of Planetary and 
Cometary Motion in the Solar System." 

Q. Davidson. " Observations of Occultations of Stars by the 
Moon, and of Phenomena of Jupiter's Satellites, made at the David- 
son Observatory, San Francisco, and at Table Mount Station, 
California." 

- Dr. if. de Konkoly. " Bemarks on Mr. Hilger'a Hlumination of 
Micrometers by Taeuum-tubes." 

Sev. S. J. Perry, " Observations of Sun-spot Spectra in 1883.' 
Rev, S. J. Perry. " Phenomena of Jupiter's SateiUtes observed 

at Stonyhurst in 1883." 

Capt. W. L. Roiteler. " Sextant Observafcions of Pons's Comet 

made at the U.S. Naval Observatory, Washington." 
N. B. Pogson, "The New Comet of 1884, Jau. 12." 
A. V. Nursing Bow. "Observations of Comet b 1883 (Pons- 

Brooks) made at Vizagapatam." 

, Ji, J.Sume. " On the necessary Distinction in Practical Astro- 
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KiOffly between the tru<: Meiui ^olar duy andtheMounDuy udopted 
from time to time in the Construction of oar ABtronomical Tables 
»nd in. the Comparison of these Tables with Observations." 

Sev. S. S. 0. Morris. " Sextant Obserrationa of Comet a 1883 
<Pon8-Brooks) made at Monte Video." 

Copt, W. Noble, " OccultationB observed at Forest Lodge, 
MareB field." 

E. J. Spitta. " Note on the TraoHit of the 4th Satellite of Jupi- 
ter, 1884, March 12." 

if. Nyrin, " Eemarques snr ies ' Notes on Nyr^n's determina- 
tion of flie constaut of Aberration ' de M. Gill," 

Communicated by The Astrmiomm- Royal. " Obeervations of the 
OwJiiltatioE of Venus by the Moon, mado at the Eoyal Observatory, 
(Sreenwich, 1884, February 29." 

■ Mr. J, T, Stevenson was duly elected a Fellow of the Society, 
The Meeting adjourned at lo"" 10" p.m. 



Meeting of the lAverpool Astronomical Society, 

The sixth Meeting of the Session was held on Monday, 17 March. 
The Eev. T, E. Espin, B.A,, presiding. A jumper by Mr. Joseph 
Baiendell, F,it.A.8„ was read on the vanable star it Arietis. 
After the publication of his early observations of this variable, he 
had discovered that one at least of the companion stars was slightly 
variable, and that in CDnsec|uence some of tne observations had been 
affected by errors which would have asufEcient influence upon the 
form of the light-curve to affect sensibly the concluded times of 
maxima. lie bad therefore made a redetennination of the times 
of the companiou stars and a fresh reduction of the observations -, 
they were : — 
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The equstions formed from tbe datci of maxima, treated by tht 
method of least aquares. give : — 

Mean period^i86'7i days. 

Epoch = i366, Sept. 1-3. 

The minima, treated similartr, gii-e : — 

Mean period= 18663 days. 
Epoch=i87o, Jan. 2-3. 

The mean interval from misimum to maximum ib 87*7 days, and 1 
from maiimum to minimum 99-0 days. This Tariflble, therefore, 
belongs to the class in which the increase of brigbtnesa is more ' 
rapid than the decrease. 

Adopting a mean period of 186-67 days, and calculating tho 
times of maxima and minima, we have the following ditferencea . 
from the observed times : — 
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+ 3-34 


+ ri3 



The magnitude at maximum varies from 77 to 8-5, and at mini- 
mum from 12-7 to ly^. Its colour, which is Smyth's orange 
No. 3, is also subject to changes which appear to follow the course 
of its variations of brightnesa, being deeper or more intense when 
tbe brightness is at a minimum, and lighter at or near a maximum. 

Observations of the variable star E leonis were contributed by 
Mr. J. E. Gore, F.R.A.S. The period was 312 days, but tbe ele- 
menta showed a great irregularity, though 00 alteration seemed to 
have taken place. 

In a review of the sun-spots of 1S82-1883, Miss E. Brown gave 
a concise history of their formation and appearance during that 
time. Their maximum hod now passed ; therefore, unless there 
should be anything abnormal, we must be prepared for a cessation 
of those surprising outbursts which seemed, indeed, to have culmi- 
nated about the end of i88z. 
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Captain W. Noble, F.K.A.S., described a. singularly blai't ap- 
l^eatajicti of the 4th eatt^llite of Jupiter duriog its transit on the 
night of March 12. 

1q a paper on tha Taurids and Muscida, Mr. W. F, Denuiiig, 
F.BJ.8.,said: — "These contemporary eyetems presented diffitml ties 
in both their positions and durations. They both seemed to hover 
about a certain general ares, without maintaining an exact and 
well-defined centra of divergence. In fact, the visible behaviour of 
these streams, during the months of October and November, was so 
inconstant and erratic as io give the impressiou that a considerable 
number of concentric meteor-orbits were grouped together in the 
regions of Taurus and Musua.'' 

The Eev. T, Perkiua, M.A., gave an account o£ some recent ex- 
perimento io lunar photography. His plan was to remove the eye- 
piece of his 8i-inch Culver redector, and substitute a plain brass 
tube. The aenaitive plato was received by a piece of mahogany at 
the free end of the tube, and supported by two small screws. He 
had found an exposure of one second quite long enough. 

Mr. W. J. Kidd thought photography was a very necessary ad- 
junct to selenography. Many of the appearances were transient, 
and it would be as well if their occurrence could be fixed beyond 
dispute. He had noticed some formatioos obscure, whilst the 
neighbouring regions were well defined. This might be the result 
of mist, but some of them might also be caused by the dust arising 
from iandslips, of which there were some examples. 

A determination of the orbit of the binary star Castor was con- 
tributed by Mr. E. Wilding ; and a brief reply to Prof. Smyth oa 
the colours of 95 Herculia, by Mr, 8. M, B. Gemmill. 

Mr. Espin said the work of photographing star-charts was pro- 
gresstng favourably. In some of the pictures there were stars 
down to the eleventh magnitude. Several plates were passed 
round for esamination, including one of the cluster near a Pprsei, 
in which upwards of 20a stars could be distinguished, and another 
of the Prtesepe, showing the planet Mars. 

The Secretary announced that the Eev. S. J. Perry, F.E.8. iStc., 
would deliver au address on aist April, on " Sun-spots ; their 
Birth and Changes." 
The Meeting adjourned at 9" 30". 
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The Present State of the Solar Activity. 
The question as to whether the aun-spot maximum occurred in 
i88z or is yet future is attracting considerable attention at present, 
and has been answered in very difEei«nt senses by different aatro- 
Qomers. Thus the ' Comptea Eendus ' of the Academie des Sciences 
tor 1884, January 28 and February 1 1, contains the views of three 
high authorities on solar questions, and each presents a different 
conclusion. M. Wolf considers that " up to the present time we 
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have not the meanB tor determining with certainty the moirent when . 
the phenomenon has passed or will pass the masimnm," for, as ha 
poinls out, considenthly the highest :n<mlh,ly miudintun took placa 
in 1882 April, the time when ho had expected the period of maxi- 
mum activity to set in ; and yet, on the other hand, the relative spot 
number for the year 1883 is sightly but unmistakably higher thaii 
that for 1882. M. Faye on his part oonsiders that the maKtmuni 
is undoubtedly past ; for if half-yearly instead of yearly means be 
taken, the first half of 1S82 shows a higher number than any of tho 
three following half-year periods. The great outburst in 1882 April, 
therefore, in his opinion, was the true epoch o£ maximum, the out- 
bursts of 1882 November, 1883 April, 1883 June-July, and 
1883 October-November being just such secondary maxima aa 
" might weU occur in the pn^ress of a periodic phenomenon whiob 
DMses rapidly and without hesitation from a minimum to the 
tbllowing maximum, but which passes gently by a series of secon- 
dary oscillations from the maximum to the following minimum," 
as it is well known the solar spots do. M. Faye is further con- 
firmed in his view by M. Wolfs statement that there were no 
days without spots in 1882, and four in 1883, and he remarks 
I that Schwabe discovered the periodicity of the spots, not by 
eounting them, but by registering the number of days when the 
Sun was free from them. The inceaae iu the number of days 
without spots should on this view be clear proof that the maximum 
is already past. 

M. Tacchini, on the other hand, considers that the solar activity 
has increased during 1883; "for although the difEerenco in thie 
number of spots is very small, the number of groups in 1883 has 
been very much greater, and the extent of the spot* 
truly extraordinary ; it has been double that of 1882." 

let another order of facts are brought to bear on the question 
by Prof. Spoerer, who in a paper on this subject in the ' Aafcrono- 
mische Nachrichten,' No. 2565, gives some int«reBtiiig deductdone 
from the numbers and positions of the spots observed during the 
last 30 years. Dividing the interval from minimum to minimum 
"into ten periods, and arranging the spots according to their heho- 
graphic latitude in zones each 5° in breadth, he eiiihits in a taUfr 
the mean numbers observed for each zone in each period. The 
table brings into prominence a remarkable feature of tiie behaviour- 
of sun-spots, to which Prof. Spoerer and other observers hare 
called attention before, but which has hardly yet received thai 
recognition it deserves. It is well known ihat on the whole spotB' 
are most numerous about lat. 17° or iS"; and that by far thft 
greater number lie between lats. 25° and 10° ; but this table brings 
again into prominence a fact less widely appreciated, viz. thwt 
from the time of one minimum until the next, the region of greatest l| 
spot frequency gradually drifts downward from the aone 30°-2g° 
to the immediate neighbourhood of the equator, and that about the 
time of maximum its seat lies about 17° or 18''. As the next 
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I period ia approached, spots mora than 15° from the 
equator graduallj became rarer than spots of 35° lat. rmd upwards 
n^ere at the time of maximum. But directJy the time of minimiun 
is past, spots begin to appear again in those higher latitudes where 
bat very few, perhaps not a single one, had been seen for several 
years. This suddeQ transference of the display of energy from a 
Eone where it has been manifested without interruption year after 
year to another zone, and that the most distant, from which any 
Bach display has long been absent, is one of the most striking 
facts which solar reseoirch has revealed to us. No theory of the 
cause of the periodicity of sim-spots can be deemed satisfactory 
which does not fully recognize this remarkable fact — a fa«t which 
seems inconsistent with the theory which ascribes the sun-s^jot 
period chiefly to planetaiy influence. 

An examination of Prof, Spoerer's toble shows, as he points out, 
that as to spot distribution in latitude there was a greater resem- 
blance to the period i88z'53-i883'65, in the periods immediately 
succeeding the maxima of i860 and 1870, than to the periods 
of actual maxima themselves. This would seem to show that the 
decline had already begun, the richest zone being not that extending 
from 15° to zo" as usual at the masimuln, but that from 10° to 
1 5°, which ordinarily shows fewer spots than the outer zone until 
the Bpot-s have begun to dinunish both in number and area. 

It is clear from the statement of these four different opinions 
that much o£ the difficulty In arriving at a conclusion as to whether 
the maximum is past or not arises from our inabUity to determine 
which of the various data before us is to be accepted as affording the 
best index of the mt^pitude of the solar activity. Perhaps it would 
be most reasonable to consider that the areas of the spots gave 
the truest indication, rather than their numbers, or the percentage 
of days on which they Were seen, since a single lai^e spot may have 
tn area equal to the sum of a score of small ones, and it is note- 
worthy that the great magnetic storms have coincided, not with 
the display of imusual numbers of small spots on the Sun's disk, 
but with the appearance or rapid development of some single spot 
or group of spots of abnormal extent. M. Tacchijii'a statement, 
Textensiou des tachea a ^te vraiment extraordinaire ; elle a ^e 
double de celle de 1882," would seem to put it beyond dispute that 
the maximum was still future in 1882. Each year from the time of 
Tnininiinii has shown a mean daily spotted area about double that of 
the preceding. If 1883 had shown the same proportion it would 
bave proved that we were still ascending the steep face of tie curve. 
M. Tacchini's flguroB appear to show that the preponderance of 
1883 over 1882 has been even greater than this, his results being 
as foUowB : — 

Daily MeajiB. 1S81. 1883. 

Of the Number of Spots and Pores. . 22-57 20-14 

Of the Number of Groups 4-37 4-99 

Of the Area of Spots 59-19 '25-S4 

Of the Area of Faculaj 81-54 89-44 
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Uufortunately, the Heries of obaerTatious from whence these 
numbera are derived is nut a, continuous one ; the numbers 
therefore cannot be considered as exactly representing the true 
daily means for either year ; and the rcBuJts obtained from tha 
meaaurements of the photographs tjiken at Greenwich ajid at 
Dehra Dun Bbow that the mean daily area for 1883, as compared 
with that for 1882, was much smaller than M. Tacchini stutea. 
Still the photographs show a decided increase in the spotted 
area in 1S83, though by no means in the same proportion as 
in former years, and therefore to this eitent they confirm M. 
Tacchini's opinion that the maximum was scarcely attained at 
the close of that year. There seema also to have been a decided 
tendency in the apota to eeei a higher latitude towards the end 
of 1883 ; so that had Prof. Bpoerer's paper been continued ab 
as to embrace the spots up to the end of the year, instead o£ 
terminating with those of August, his conclusions might haTO 
been somewhat modified. Since also both the numbers of flpotg 
and of sjK)t-group8 would aeera to have slightly increased, four 
different modes of estimating the magnjtiide of the solar activity 
concur in representing an increase, but only a slight one, to have 
taken place in 1883 as compared with 1882. On the other hand, 
there have certainly been more days in 1883 when the Sun's disk 
was free from spots than in the year preceding. But when it is 
borne in mind that the spota have never been equally distributed 
over the Sun's diak, and that during the five years' progress upward 
from the minimum they have abounded in certain longitudes and 
been very rare in others, so that the entire period has shown a 
euGcession of oscillations the mean period of which has been nearly 
that of the Sun's synodic rotation, it will appear that the entire 
absence of spots from the Hun'a disk for a single day scarcely 
means more than a alight exaggeration of a fact which every rota- 
tion has made obvious, viz. that one hemisphere of the Sun has 
been much less prolific in spots than the other. Succeeding daya 
have given clear proof that though one side of the Sun ehowed 
no spots, the other side waa by no means free from them. The 
fact that a single day now and then baa shown a spotless Sun 
'should, so long as other indications seem to point toward an 
increase in the solar energy, be regarded rather as accidental than 
as proving that the period of decline has commenced. It should, 
however, be remembered that no single day has yet shown us so 
H great a spotted area as that seen on 1882 April 21, or so large a 

I single spot as that of i88z, November 12-25. If- then, we &ced 

I the maximum with regard to the greatest single display instead of 

I by the greatest average display, one of these dates would seem 

I to have the greatest clattii, though our election might in that casa 

m be overthrown as soon as made by the appearance of some fresh ' 

B spot or spota, vaster even than those alluded to. The fact ia 

B rather that whilst after the minimum there is a period of about 

I three years in which the spots increase continually and with con- 
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Table rapidity, and after a maximum a somewhat longer period 
ID which they diotiuiah, there ia at both minimum and maximum, 
but espedallj at the latter, a period of many months in which it 
la sMPoely correct l-o say that they either increase or diminish. In 
short, the minimum and maximum are periods, not points, of time. 



Observations of Comet Potts-Brooks, 1 883-4. 
1b connection with other astronomical work, I have on several 
occasions lately, while the comet was approaching perihelion, given 
some attention to observations of the tail aa regards its approxi- 
mate length and the apparent brightneaa of the nucleus and coma 
combined, as compared with the fixed stars. 1 have used in 
making these observations on opera-glass magnifying 2^ diameters, 
and a held-glass magnifying 4 diameters. Occasional observations 
have also been made with my Clacey equatoreal of 4|-in, aperture. 
The moonlight and cloudy weather have interfered with the 
observations to a great extent, but the few details gathered are 
considered of sufEcient value to place upon record. Any one who 
has given attention to the matter of comparing the brightness of 
comets with tbe fised stars will recognize the difficulty of making 
Buch comparisons ; and after repeated and unsatisfactory trials, I 
was led to observe both the comet and the comparison stars out of 
focus, expanding both to disks of light, this method also being 
used to some extent in observing variable stars. 

By so doing, the light of both the nucleus and coma were 
included in the estimations of brightness ; but this would not 
materially affect the results, and some approximation can be 
arrived at as to the apparent brightness of the comet at the present 
apparition. The first observation of tbe comet was made with my 
Clacey equat-oreal on the evening of Dee. 2 1 , at 8", With a power 
of 40 I could trace tbe tail about 2°. 

Jan. 3. Saw the comet very plainly with the naked eye at 
5' 20™, At 7'' 45™ could trace the tail in the field-glass 4^°, and 
with the opera-glass 2 ^"(moonlight). The comet was i or 2 steps 
brighter than fi Pegasi, or about 4 mag. Looked for trace of 
secondary tail with the telescope, but without success. 

Jan. 9, 6'' 30". Moonlight and slightly haBy. Tail in field-glass 
2|° long. Light 2 steps fainter than f Pegasi. 

Jan- 16, 7". Tail in field-glass ill" long, with naked eye 6^°. 
Light 4 steps brighter than < Pegasi, 5 steps fainter than y Pegasi, 
or about 3J mag. Southern edge of comet's tail the brightest and 
beat defined. Several stars seen through tbe tail (one very near 
the nucleus) with undiminished brightness, 

Jan, 17, 6". Tallin field-glass II ^° long; eye 6|°, Brightness 
4 ateps > ^ Pegasi, 5 steps < y Pegasi, 

1, 6" 30". Tail in field-glass 1 1° long ; eye 6^". Bright- 



ness same as 
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Jan. II, 6" 30™. Length of tail in field-glasa io|°! eye 5J' 
Light 3 or 4 steps > 4; Pegaai, 5 steps < y Pegasi. 

Jan. 33, 6'' 30™. Hazy; apparently fainter. 

Jan. 26, 7". Oomet getting very low and rapidly diminishing 
in brightness. Light 4 or 5 steps < f Pegaai, = i Oeti. Tail in 
field-glass 95° long ; opera-glasB 6J°; eye ^\°. 

Feb. I, 6" 30". Moonlight. Light = a Sculptoris. Tail 
field-glass 34° long ? ; very low. Edwts F. Sawtbr. 

Oambridgeport, 1BS4, Feb. 10. 
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CORaESPONDENCE. 

To the. Editor of ' The Ohservatory. 
Saturn. 



Sir — 

Tou bava given a description of a new dark belt on the disk 
of Saturn ; aa I have obsen-ed this planet in the year 1883, sines 
Aug. 29, the following detiuls will perhaps he interesting to your 
readers. This belt was noticed ana sketched for the first time on 
Oct. 25 ; it was then easily seen. Cloudy akies prevented me from 
seeing it again before Nov. 1 3 , for which day I find in my ohservina- 
book the following remarks; — "The shadow of Saturn on the rings la 
very remarkable to-day ; on both sides of the disk two little angular 
shadows are seen ; the shadow on the left side is larger than that 
on the right. The structure of the belts is also very interesting ; 
at the equator of Saturn two dark belts present themselves, the 
lower nearly black, the upper one not so dark ; the disk is greyish 
in colour from this latter belt to the south pole. At the pole itself 
a darker district is noticed. In the northern hemisphere, close to 
the ring C, the dark belt remarked on Oct. 25 is seen again; it 
seems to me to-day fainter than on the preceding occasion." 

Since then this belt has been seen again repeatedly. Its curva- 
ture is slight, but at the same time unmistakable. I would add 
that, in consequence of the repair of the regulator, Saturn has not 
been observed between Oct. 7 and Oct, 27, At the earUer date 
the dark belt was not visible. The grey colour of the 8. hemi- 
sphere was remarked from the first evening of observation, and 
also the peculiarity in the shadow of Saturn on the rings ; this 
latter has always appeared to me under the form of a rounded 
angle. 

These observations have been made with the Plantamour equa- 
toreal, of 10 inches aperture. 

Tours truly, 

ObsBTTatmvB do Gen4v% A. Kammebmahn, 

18S4, Mac. 18. Assislanl Astromrtmr. 
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spot near the limb, the sphericity oi the Bun, aiid the height o£ the 
faculffi above the spot it was possible to look uiuier the faculaa to 
the east of the spot, aad to see mui'h of the peaumbra beneath it. 
" On this part of the pcDumbm an extraordiDorj appearance was 
perceived, which resembled bo closely a shadow as it would have 
been cast by the overhanging foculous mass, that it seemed useless 
to seek, and it was impossible to admit, any other explanation than 
this, the matter appeared so plain, and so impressed the mind," 
This shadow, the outline of which was a little diffused, had the same 
shape, and reproduced with great exactness the outline of the 
fa4nilous mass situated about it. It was not as black as the 
opening in spots called the umbra, but of a very dark tint, which, 
however, allowed the radiated structure of the penumbra it covered 
to be recognized. M. Trouvelot had made similar but less striking 
observations on other occasions, of which he mentions, 1872, Feb. 
iS; 1873, March 16; iS77,Oct. 28; and 1877, Nov. 4. From these 
ob^rvatiouB M. Trouvelot infers that the bright light of thefaculta 
does not penetrate much below the surface ; but is probably gene- 
rated at or near it; and should this he a general occurrence, it 
appears not unlikely that the " brilliant light emitted by the faculse, 
and perhaps all the solar light, is generated at the surface, the 
presence of the coronal atmosphere being perhaps essential to its 
production." 

Satpbit and Ueasub*.— Under most exceptionally favourable 
Btmospherie conditions the following interesting observationB of 
Saturn on March 16, and Uranus on March 18, were made by 
Messrs. Thollon,Perrotin, and Lockyer with the 14-inch equatoreal 
of the Nice Obsen-atory, The outer ring of Saturn appeared to 
be composed of three distinct rings, the innermost being the 
broadest, the outermost the narrowest, but the differences of breadth 
being only slight. Each of these rings when best seen showed 
striffl towards the answ which gave the impression that they con- 
sisted of numerous divisions. The division nearest the planet was 
seen for nearly the whole breadth of the ring, (he distance from 
the inner edge of the ring being a little more than one third of the 
breadth of the ring and best seen in the west ansa (inverted image) j 
the next division was best seen near to the east ansa, both appearing 
concentric with the ring. 

The definition was exceedingly good at 10 p.m. on the 18th 
whilst Uranus was being examined. The general appearance of 
the planet was to some extent similar to that of Mars — dark spots 
eimilar to those on that planet being seen towards the centre of the 
disk, and at position-angle 380° a white spot was seen on the limb, 
recalling the Martial poles. Two difierent tints were perceived on 
the disk, the colour of the N.W. hemisphere being dark and that of 
the 8.E. a bluish-white colour, the same appearances being seen 
when the instrument was rotated through iSo'. 

• (Joiiiptss KeiiituB, Vol. iciiii. Kp. ]i. 
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im unclefioed central condensation. We are waiting another good 
observation for a third place before computing its orbit. It 
must hove passed its perihelion about Jan. i2th: it ia now moving 
slowly north aad east. 

FoaitionB. 
Malb. M.T. a. A. Deol. 

h m fl h ra s n . ,. 

Jan 12 9 3 29 22 3 37"° -4° 7 148- 

18 8 31 25 z3 49 54'5 -41 40 22 

28 10 41 30 33 33 45 —41 55 54 

29 9 29 3 23 36 53 -41 54 10 

The Bins Comet is now waning, bat stil! well seen with the 
naked ey^e on dark nights. Nuuleua sharp and stellar. 

Position on Jan. 30th, at S"" 25", Melboaroo mean time, was 
o"" 25" 2i*'7, —25° 15' 27""2 South. 

Ob6er»»Wi7, MdboumB, ^oura faithfully, 

1S84, Feb. I. K. L. J. Elleht, 

Sib',— 

In the ' Echo ' and the ' Evening News,' Sydney newspapers, of 
the 4th and 5th instant respectively, there appeared a notice, 
copied from the ' Lanneeston Examiner,' to the effect that a bright 
comet had been seen at New Norfolk, Tusmauia, at 4 o'clock, A.n. 
I on the 27th December. It was described as being a few degreea 
I above the horizon and bearing about east. As soon as the weathor 
I permitted I made a search in the morning sky for thia object, bat 
without Bucceas. It was, howei'er, quite possible that the cornet 
might have passed conjunction with the Sun, and niigbt soon make 
ita appearance in the evening sky. On the evening of the I4t.h I 
received from the Melbourne Observatory a telegram to the effect 
that a small comet had been found there, and giving ita position 
and daily motion for the 12th. Owing, however, to the cloudjr 
and smoky state of the atmosphere I was unable to find the comet 
till the evening of the igth. It appeared then to be just beyond 
the reach of unassisted vision. In the telescope it appeared as a 
round nebula about two mioutes of arc in diameter, gradually con- 
densed towards the centre. There was no definite nucleus in the 
micrometer eyepiece, but a short tail was perceptible. The com^ 
was well observed on the 19th, 2ifit, zznd, 23rd, 24th, 2Sth, and 
27th ; it faded rapidly and is now observed with difficulty. 
"VVTiether this comet is identical with that aeen in Tasmania it will 
be impossible to say till the orbit ia computed. It is quite possible 
that it has escaped observation in the northern hemisphere, and I 
therefore avail myself of the mail which is now leaving for Europe 
to send you the results of my measures on the first four evenings. 
A aquare bar-micrometer was employed on the 4^inch telescope. 
The measures are not yet completely reduced, but they may be 
relied on to a seecnd or two of arc in either co-ordinate. My 
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time is BO fully occupied that I am unable to send the resulrs in a 
more complete form. 

It will be seen that excellent authorities are available for the 
places ol^ the compariuou stars. 
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The comparison stars are identified as follows ; — 
o=Cape Cat. 1880, No. 1 1941. 

6= Wash. Cat. i860. No. 10109, ""^ ^.'^pe Cat. 1880, No. i 
e=Waah. Cat. i860, No. 10232; Melb. Cat. 1870, No. 

and Cape Cat. i83o, No. 12062, 

rf="Wflsh. Cat. i86o,No. 10349, and Cape Cat. i88o,No. i 
Observfttions of Pona'e Comet were commenced on the i 

Windsor, N. 9. Wales. Tours faithfully, 

iBB^, Jan. i3. JoHW TeBBDTT, 



[3th. 



NOTES. 
Pkop. Klin kekftjbs.— Ernst Friedrich WUhelm Klinlcerf ues was 
bom at llofgeismar, in Hesse, on the 29th of March, 1827, His 
father held a civil appointment there, the salary of which was very 
small, involving him id many of the troubles incident to straitened 
circum stances. Young Klinkerfues made his first studies at the 
Polytechnic School at Cassei, and afterwards obtained a situation as 
surveyor. At Marburg he was brought into contact with Prof. Qer- 
ling, who, recognizing his talents, gave him some instruction in theo- 
retical and practical astronomy, and then advised him to repair to 
(Jottingen, after sending a very strong recommendation to Giauss to 
employhimattheobservatory. This waBini85i,Klinkerfuesbaving 
already mastered the ' Theoria MntQs.' After making trial of his 
abilities and perseverance, G-ausa accordingly procured him the post 
of assistant at the Qottingen observatory. Pour years afterwards 
GauBB died, and Kliukt^rfues was nominated " Observator," ob- 
taining the same year (1855) his doctor's degree by writing a "Dis- 
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fiertation on d G-eneral Method of calculating the orbits of DouUd; 
Stare." In 1863 he was nominated Eitraordinary Professor ir 
Facolty of Philosophy, and in 1868 Director of the Observatory in." 
the section of Practical Astronomy. As early as 1849 ^^ 
begun to publish ^pers in the ' Astronomiache Nachrichten,' com- 
municating on diBeTent occasions observations of a lunar eclipse, 
of Neptune, of occultations, of comets and small plivnets, of the 
magnetic variation during appearauces of atirorte, &c. He dis- 
covered CometjsIII. 1853,1. 1854,111. 1854, IV. 1854, JI. 1855, 
and V. 1857. He observed the solar eclipse of the 1 8th July, 1S6011 
at Cullera in Hpain. He calculated the elements of several comets' 
and small planets, and the orbita of two double stars (w Leonis 
and p Opluuchi). His theoretical labours are also of importance^ 
in regard to the connection between comets and meteoric streams^ 
and the investigation of the influence of the motion of a source o£ 
light upon the refrangibility of its rays. Hia work on ' Theo- 
retiache Astronomie * is well known ; and his academical lectureg 
embraced both spherical and theoretical astronomy and the theory 
o£ perturbations. Between the years 1855 and 1S63 he carried 
out a large number of isone observations of fiied stars, in conjunc- 
tion with Prof. Schering, which stUl await publication. Prot. 
[ Klinkerfues waa elected an Associate of our Astronomical Society 
' ^1882. It is much to be regretted that the straitened means and 
sad circumstances of his youth cast a lasting gloom upon a mind so 
richly endowed ; this he was never able entirely to shake o{^ and 
it probably contributed to bis melancholy end, which occurred on 
the 28th of January last at the Obserratory. 

Db, Jcxina Sohmxdt, — Johann Friedrich Julius Schmidt was 

bom at Entinon the 26th of October, 1825. From early youth he 

manifested an enthusiastic taste for the independent study of 

natural phenomena, especially in the department of astronomy; 

and in following out this inclination he was much aided by the 

posaession of an eyesight keenly sensitive to variations of form and 

•gradations of light and colour. After he had completed his course 

of study at the gjTnnasinm at Hamburg, he devoted himself to 

I 'astronomical research, giving the greatest part of his attention to 

f 'the physical appearances of the heavenly bodies. In r845hewent 

I from Hamburg to Biik, near Diisseldorf, to assist Prof. Benzen- 

IWKi wl*" had set up an observatory there for the purpose of ob- 

[ ■wving sliooting-stars and searching for intra-Mercunal planets. 

' Bi'U'.ciiborK died the year after, upon which Schmidt accepted the 

■ liu r I'll iT ^i-i-t.iTit to Argelanderat the new obsei-vatory at Bonn. 

'I'l.. li. '.'.■.::-.il for seven years at the regular course of observa- 

(i. . .i j I II-. ' I III! comets, taking part also in those of stars for 

\l,,,.i \ .1! III!' Iti'i'liu Academy star-charts, which were afterwards 

«l(litin)ii'.l Wliilxt working at Bonn he went to Eastenburg, in 

I n*k (Vii"l»ii" 1851, to observe the memorable eclipse of the Sun 

L K^4t ii,vnriiil tht'ft' thai year. He left Bonn in 1853 to undertake, 
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»t Argeiioder's recommendation, the chnrge of the Baron von 
Unkreuhtebei^'s private observatory at Otmiits, in Moravia, whenea 
bfl psmoved to Athena in 1858, beingappointed Director of the Ob- 
sBrTstory there, to the duties of which he devoted himself witii 
grast (waidmty during the remainder of hia life. His papers and 
obaervatdons on the chants of light of the variable stars, the Bolar 
spota, the markings on the surfaces of the planets and the times 
M their rotation, nebnlffi and meteors, and eapeciaUy the physical 
sppearances of coraeta, are well known to all who have followed the 
records of astronomy. Nor need we speak here of his noble map 
rfthe Moon, which was published at last in 1 S78 at the expense 
of the German Government, But it should not be forgotten with 
what comparatively emaU instrumental means Dr. Schmidt's care- 
ful and perBereriug labours were carried on. as this enhances the 
maritof the long continuance of many of his observations, favoured 
M they were by the fine sky and southern position of Athens. 
These, however, did not eihanat the whole of his energy, for he made 
besides many observations of volcanic phenomena and eontri- 
ktions to our knowledge of the physical geography of Greece. 
Dr. Schmidt was admitted an Honorary Doctor by the TTniveraJty 
of Bonn, on the occasion of its foua^tion-festival held in 1868, 
and was elected an Associate of our Astronomical Society in 1874. 
It is anoteworthy circumstance that the same number (2g77)of 
the ' Astronomiache Nachrichten' which contains his obituary has 
also a paper giving his last series of observations of variable stars 
made during the year 1883. His death occurred very suddenly 
from disease of the heart, on the night of the 6th of February last. 
He was found dead in his bed on the morning of Thursday the 
jth, after having been apparently in perfect health the previous 
evening, which he had spent at the German embassy at Athena. 
The occasion of his funeral was fitly made one of national 
mourning in that capital. 

[For these obituary notices, we are mainly indebted to those in 
Astr, Nachr. Nos. zs73 and 2577. — W. T. L.] 

Wabhingto^ Natal Ob sib vatokt.— Hear- Admiral Shnfeldt, 
who was appointed director of the Washington Naval Observatory, 
in place of Viee-Admiral Rowan, on May i, 1883, has recently 
presented the annual report to the Chief of the Bureau of Naviga- 
tion. From this report it appears that the transit circle, meridian- 
transit instrument, and 9'6-in. eqnatoreal have been actively em- 
ployed in the same class of work as in former years. Observations 
with the PrimeVertical instrument were re-commenced on 1882, 
Nov. 14, and embraced continuous observations of aboat 40 stars 
(within z°of the aenith at meridian passage), at Ihe timeof the two 
maxima of aberration, except in the case of a Lyrat, which has 
been regularly observed throughout the 24 hours, having in view the 
possibility of a determination of its absolute parallax. About 580 
observatdons have been obtained, the reduction being performed by 
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Struve's formal». The 26-m. wiuatoreal has been employed ior 
obaervatioDS of double «tara, aatellitfs, tind cometa. A chan^ 
the raisiog and lowering o( the canraa covering for the opening la 
tlfe dome, in order to avoid the friction of the wire ropes, baa 
worked satisfactorLy. Saturn's ring has been obwrved, but maay 
of the strange phenomena noted by other obaervers have not been 
noted even on the best nights. During the greatest opening of 
the ring, mierometrio measures of its dimfinsiona will be taken. 
Some measures for stellar parallax were undertaken, but it 
considered advisable to defer this work until more convenie 
arrangeoients are made far housing the observer. The satellite 
of Saturn, Uranus, and Neptune have been observed. A largB 
number of these observations have been collected, and their dis- 
cussion has been undertaken in order t-o correct the orbits of th4 
satellites and to determine the masses of the planets. Th» 
meteorological observations have been taken by the watchmen ss 
in former years. The report also gives an account of the progress 
made in the reduction of Gilliss's zone observations 1850-51 and 
52, the chronometer department, and the nautical instrumeutsi 
On Feb. 21 Admiral Shufeldt was phiced on the retired list, Com- 
modore S. R. Franklin, of the Naval Examining Board, being 
appointed Director, 



Maxima and Minima of Variable Stars 
AprD I T Hydrie, M. 

4 U Monocerotia, m. 
4-8 W Virginia, M. 
5-6 T Monoeerotis, m. 
6 K Lyra, M. 
II E Virginia, M. 
13-6 T Monocerotis, M. 
13-6 /3 Lyrffi, m. 

M, signifies maxi] 



8R4, April. 
April i3'9 W Virginia, m. 
18 8 Coronte, M. 
22'i W Virginia, M, 
24 V Virginia, M. 
24 R Aurigra, M. 
26 X Cygni, m. 
26-5 i3hjrx,m. 
28 "U" Monocerotis, M. 



I 



2-IS, 


M. 


r-y^ 




q-i5 


M. 


ia"95 


m. 


14- SS 




18-2=; 




iO-8-i 


M 




m. 




M 


2q'o.s 


m. 



30'i5S. M. 



Variables of Short Period. 
Z G^miDorura. Algol, i, 

Apr. 2'7, M. 



Apr. 13 16 36 
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A'ppro^maU Timtt of Trantit of the great Sfd Spot and Eqaa- 
tsrtal While Spot atross Oie Central Meriiliait of .hipiter in 
April and May 1884. 



Bed Spot. | 


White Spot. 1 


UntL 


On 
CM. 


Dajof 
Month. 


On 
CM. 


Dajof 
Month. 


On 1 
O.M. 


rt»yof 
Month. 


On 
O.M. 


L 

4 

8 

'3 
15 
17 
18 

23 




h 

9-8 
1 14 

7"3 
13-1 

123 
8-1 
9-8 

ri-4 
131 

**■? 

10-6 

8-1 


Apr. 25. 
27. 
30. 
May 2. 
S- 
7- 
9- 

14. 

n- 
19. 

24- 

26. 

29. 

31- 


h 

97 
ii'4 

8-9 

":^ 
9-7 
"■3 

8-8 
lO'S 

10-4 

^■? 
9-6 


Apr. I 

4 
6 
7 
8 
9 

'3 
15 

i6 
t8 

23 




I4'2 1 

9-9 . 

I3'4 
91 
IO-3 

n-5 

12-6 

8-3 
95 
107 

II-9 
7-6 


Apr. 25. 
27. 
29. 
May 2. 
4- 
6. 
8. 

13- 

15- 

37. 
29. 
31- 


8-7 

81 
9-2 
IO-4 
1 1-6 
8-4 

.^:| 

8-8 

8-2 
9'3 
lo-s 



Furtber observations of the red spot have beeu obtained at 
Briatol as under : — 

On O.M. Long. (87o''-4i). 

1884, Febniary 21 e" 46°' 8s°-3 

March II 7 28 88 "S 

» IS 10 48 90 "9 

The equatoreal white spot has been observed ae follows : — 
OnO.M 



t, Fetermwy 19., 
23 ■ ■ 



36 



6 SI 
9 15 



Long. (878°-46). 
78°-7 
84 -a 
79 -S 
81 -9 
80 -4 
83-9 
85-9 



Since the middle of February, the white apot baa been very bright 
»nd well defined. It will come to conjunction with the red spot 
on April 21. The latter is still visible, though a difhcult object, 
and will become more ao, as the diameter of the plaoet is getting 
smaller and his position less favourable. 

Bristol, iJg*. March 17, W. F. DSMHINO. 
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Astronomical Memoranda, \^%^., April. 
Equation of Time: — Sun after Clock, April i, 3" 46'; April n, 
- ■ hffoi-e Clock, April 21, i" z8" ; April 30, a» 58". 



ttidereat Time at 
so" 25' ; April 



rlean Noon ; — April i 
April 30, 



April I 



26. 



BisM. 

b ni 
17 34 
17 23 



April II, i^ 
'• 35" 20*. 
Heliogr. 00-ordinatM of 



650 
6 40 
6 31 



6 31 

6 48 
6 57 



May 1 

The position-oi 

centre of the disk 

Moon. 



333 35 
333 30 
333 36 

333 54 

334 zz 

335 2 



rle of the Sun's axis and the co-ordinates of tlis 
( given for Greenwich Mean Noon. 






April 



April I 



April 21 



ao..i4 46 

First Quarter, April 2, 9" 17" ; Full Moon, April 9, 23" 44°' ; 
Last Quarter, April 18, 3" 55" ; New Moon, April 25, 2" 58", 

Mercury is an evening star throughout the month ; at greatest 
elongation (20° 21' E.) April 25'* 2'', about which time it ia very 
favourably situated for obBervation. 

Fctius, an evening star, at greatest Hel, Lat. N. April 24* 19'', 
in conjunction with the Moon April 2S'' 8". Diameter : — April i, 
I7"'4i April 30, 22"'8. Illuminated pori;ion of disk, '593 on 
April 15. 

April I, E.A, 3'' ag^-a, Dec. 21° o' N., tr. 2" 48", sets 10" 47" 
30, 5 41 -9' 36 41 N., 37 II 49 

Man is retrograding in Cancer, in conjunction with the Moou 
April 4* 4". liiamBter: — April i, ii'-i ; April 30, 8"*S. Illu- 
minntroi giurtion of disk 904 on Ajiril 15. 
April 1, R.A. 8" si""!, Dec. 21° 54' N"., tr. 7'' 49*, seta i^" 54" 
,(0. 9 7 '3. '8 41 N., 6 31 14 16 

Jnf^itf iu conumction with the Moon April 3 7" and 30* 18*. 
• l-Ai»ril i.37"-o; April 30, 33"-8. 
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April t. E.A. 7" 47'°'i. Deo. 21° 4S'N., tr. 7" 5", sets 15" lo"" 

30, 7 5^ % 21 22 N-. 5 20 13 22 

Saturn in T&urus, is in oonjunctioii with tlie Moon April 3^^ 7'. 

April I, S.A. 4'' iS"'!, Dec. 19° 49' N., tr. 3" 36", seta 11'' 29" 

30, 4 31 '2- 20 24 N., I 55 9 51 

Oaiet Bing. Inner Biog. B«U. 

Maj. Aaia. Min. Axis. M^. Axis. Min. AiU. Diam. 

ipriJ 3 38"-93 -7"'07 2S"'89 n"'3S i5"'4 

'3 38-03 ii5 -83 sg M9 II -19 IS -o 

The south side of the rings is visible, the elevation of the Earth 
■bove their plane being 8, a6° o' oa Apnl 3, and S. z6° 16' on April 
13, md of the Sun 8. 26° 20' and S. 26° 24'. 

Urantis is near/3 Virginie. 
April 1, E.A. ii" 44"''4, Dec. 2° 33' N., tr. 11" 1°, sets 17" 18™ 
30, I J 40 -8, 2 g6 N., 94 15 22 

Total eclipse of the Moon on April 9-10, invifliblo at Greenwich. 
Krat contact with penumbra April p, 20" 42'°-6, with shadow 
jji 52«-g ; beginning of total phase April 9, 23" 0"-$, middle of 
wlipae 23" 46'"-6, end of total phaso April 10, o" 32"-9; last 
contact with shadow i** 4o"''7, with penumbra 2" so^-d. 

Partial eclipse of the Sun on April 25, iDvisible at Greenwich. 
B^ins on the Earth generally April 25, i'' o^-a G.M.T. in Loag, 
8:° 10' W. and Lat. 59° 9' S. Greatest eclipse April 25, 2" 46°''3, 
in Long. 4° 38' E. and Lat. 70° 52' S., about fhree-quartora o£ the 
Snn'a diameterbeing obscured. Ends on the Earth generally April 
'5. 4'' 32°'5. in Long- 12° 25' E. and Lat. 33° 6' B. 



PhsHom^Ha. 



G. M. T. 



9 I J. i. Oc. X). 

12 34 J. i. c. E. 

8 39 J. i. Tr. E. 

8 50 J. iii. Tr. E. 
12 45 J. ii. Tr. 1. 

9 45 J. iv. Oc. D. 



Apr, 




7 53 J- ; 

10 17 J. 1 



12 28 J. i 



right of the Moon's Inverted 



. Be. tt. 
, Oc. D. 
Oc. D. 
Tr. L 

Tr. E. 
Ec. E. 
ai 8 23 J. iii. Ec. D. 

11 53 J. iii. Ec. E. 

23 8 15 J. iv. Oc. E. 
10 13 J. ii. Tr. E. 
IB 3T. i.Tr.L 

24 g 15 3. i. Oc. D. 

25 8 52 J. i. Tr. E. 
28 10 49 J. iii. Oc. E. 

12 23 J. iii. Ec, D. 
30 10 o J. ii. Tr. I. 

apparently, point towards tho 
Editoh. 
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amongst them in no ptirlivular order, but breaking out irregularly 
iu tbi^ir vicinity. Tueae sub-permanent spots Bometimes liist«d, 
from two to three days, but at other times they disappeared in ona 
or two hours ; and they were never seen at a distance from the, 
zones of ordinary sun-spots. In that respect they differed entirely 
from the veiled spots, which might be seen as far as the poles ; and 
the assistant whom he generally emploved to execute these drawi'iga 
said that OS a rule he had not the least iifSculty in detecting whether 
the object was a veiled spot or a sub-permanent spot. In the latter 
case it had a more or less reddish appearanee, and iu the former 
case it-s uuiourn'as a cold grey. 

Having watched the Bun aa they had done from day to dayp 
he thought it was possible to take perfectly accurate drawings i, 
and he had brought a number of their original dra\viugs in a port- 
folio for inspection. They used the ordinary method of projection; 
an image of the !^uu ten and a half inches iu diameter being throwiL 
r .an a light board iirmly attached to the telescope. The first dutf 
r of the assistant was to trace the outline of each spot aind of it» 
I penumbra ; he next placed his rapid sketch close by the sun-spob 
ftod then £lled iu every little detail he could. The ijuaginatioa 
had nothing to do nith it, and no mark was made on the pictutd 
■which was not actually seen on the Sun's surface. As each detail 
yaa put in, the image of the Sun was moved by meajia of a alow« 
motion rod, and it was placed over the drawings so as to make oaa_ 
^ coincide with the other. If they got the beat photographs wbich 
fiad been produced, and compared them with the details he couH 
give iu hia suo-spota, he thought they would find that the drawings 
were as accurate aa the flnest pencil could make them. He certainly 
thought his assistant had succeeded very well indeed ; but the great 
test would be to bring the picture side by side with negatives of the 
same aiiie ; and now he was glad to say they had negatives of 15 
inchea, 12 inches, and 8 inches, taken by i'eUows of the Society' 
who were present that evening, and he was afraid that they might 
condemn a good deal of hia work ; but he would be willing to hear 
their condemnation in order that he might improve upon what h» 
had been able to attain to so far. He wished to compare these 
drawings with the best photographs, and theu to see how far thft 
outlines were incorrect, and how far the detail was fuller than that 
given by the photographs, for he waa certain there was a great 
deal of detail m the drawings that would not be shown in photor 
graphs for several years to come. (Hear, hear !) What he wiaho4 
principally to draw their attention to, were the faculte ; and ha 
should be very glad indeed if any suggestion could be made far 
improving their representation. He had tried other colours a*. 
well as red, but found nothing succeeded ao well as the red pencil^ 
not that they imagined for a moment that the faculse were red, for^ 
of course, they were a brilliant «hite ; but the red struck the eye«' 
and gave, he thought, a better idi'a of what was seen in a telescope- 
I He would be very grateful indeed it auy one present could give hinyJ 
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any information that would enable him to loako bett«r drawinga for 
the future. (Applause.) 

Mr. Knohel. Have you seen any shadows east by the faculfp, as 
announced by Trouveiot ? 

JVte Rev. Father Pei-ri/. I haie not seen exactly what Trouvelot 
has described. On two or three oecasioiia 1 thought I saw soiiie- 
tbing of the kind, but a more careful esamiuatioji showed that it 
v-as not the case. 

Major-General Tennant. Some time ago I demoted a great deal 



of time to the observatio 
watching individual spots, t 
ment that the changes ol 
impresHJoo produced upon n 
sent by any process of draw 
that we could only s 



i-spots in detail, and eapeeially to 
can confirm Father Perry's state- 
I the Sun are extremely rapid. The 
e was that it was impossible to repre- 
ing the changes that took place, and 
a record of such changes by taking 
photographs of a small portion of the Sun iu very rapid succession, 
and I shall be glad to see that carried out, because I nm sure we 
have much to learn about the changes that take place in solar 

Dr. Gill. There must be some difficulty in obtaining drawings 
which will, well and accurately, represent the solar marking, but 
I think the process Father Perry has described is extremely good. 
To get the best results, however, I think we must have photo- 
graphic representations on a, large scale. The plan suggested by 
Dr. Vogel, and regularly carried out at Potsdam, ia an extremely 
good one. A good telescope with a high power ia mounted on the 
same stand as the photoiieliograph, and the observer watthes the 
Sun, and by means of an electric contact-piece exposes the plate in 
the photoheliograph at a moment of apecially good delinilion. By- 
and-by, with the aid of aome aueh process, I think the photo- 
graphic registera of the appearance of aun-spots may be improved. 
It is desirable that theae curious details should be photographed 
and carefully studied. 

Mr. Brett, From a easvial examination of those drawings I find 
they are extremely beautiful in execution ; indeed it is scarcely 
possible to have better drawings. I would also remark that it is 
easy to exaggerate the accuracy of photographs. Photographs are 
liable to errors of their own, and to greater errors than drawings 
when these are taken by competent draughtsmen. 

1' he Antrotiomer Rm/al. I think we may congratulate Father 
Perry upon the success of his observations. 1 have looked casuaUy 
at the drawings, and have been struck by their great beauty. 
Although I am not disposed to nndor^'aliie photographs, still it 
Boems to me there is ample scope for the draughtsman in deline- 
ating details of the solar surface and the changes in sun-spots. 
There appear to be two different classes of work to be done, one 
suitable for photography, namely the enumeration of sun-apots 
and the meaauremeut of their areas and positions, and the other, 
the furnishing records of the changes that are taking place. In 
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the present state of the subject these changes would be best dis- 
cussed by means of drawings and eye observations. One thing 
must be borne in mind in regard to photographs. When a large 
number of photographs have been obtained, you have to discuss them 
and measure Iheui ; and the question arises whether for certain 
purposes it is not better to observe the Sun directly than to observe 
photographs, which necessarily give a more or less imperfect repre- 
sentation of the Suu. Therefore, there is very valuable work still 
to be done in this line, and we may congratuhite Father Perry on 
having taken it up in this very suceeasf nl way. I thmk it is of no use 
for amateurs to make pictures of the Sun showing the sun-apota on 
a small scale, with the view of giving their positions and areas, 
because that can be done better by photography ; but, on the other 
band, the work of recording minut^ changes iu the detail of the 
Sun's surface, and in the structure of the Bpof.s can better be done 
by drawings made by eye observations of the spots than by photo- 
graphy. 

Lieut.-Col. Tnpman, What are the sizes of the veiled spots? I 
have never seen them, though I have stared at the Sun a good 
deal. 

The Sev. Father Perry. I think I have already stated that no 
observer has seen them before, excepting Trouvelot, as mentioned 
by Professor Toung. They are easily seen by those who know 
what they are looking for, but an observer watching for something 
else would overlook them. General Tennant has spoken about 
the rapid changes which take place in the spots, Auy one watch- 
ing the Sun for a long time wi!l notice such i-apid changes in the 
spots and in the faculie as well. These aj>parent changes are not 
produced by passing clouds, because frequently there will be 
an exquisite definition of the spots side by side with a bad 
definition of the faculte. There was one other point which I forgot 
to mention, and to wbich I should liko to allude, and that is, that I 
have observed moving bodies apparently on the Sun. On twelve 
different occasions we have seen rapidly moving bodies appear 
on the disk of the Sun — not coming on at the limb — but moving 
generally from the vicinity of the great spots. These, as a rule, 
are not well defined : they move sometimes over a distance of 7 or 
8 minutes of arc, and then disappear whilst still upon the Sun's 
disk. The path la sometimes curved. They disappear instanta- 
neously, not by gradually fading an-ay or by getting less well de- 
fined, because if that were ao, I should say they had no connection 
with the Sun. Some of them are so rapid in their motion that 
they do not last more than a few minutes, and generally only a 
few seconds ; nnd on account of this rapid motion I cannot believe 
they are actually on the Sun, though it may possibly be that they 
have some connection with it. But having observed these move- 
ments, I think they require some explanation, and I have brought 
them beiore this Society because its motto is, " Every thing you see 
must be noted." 




the Boyal Aslrononucal Society. 

ZA«wt.'Col. Ttipman. How large are they? 

The Itev. Father Perry. These moviiig spots subtenJ, I should 
Bay, about 7 or 8 secouda of arc. They are never verv large. But 
fts to the veiled spota, we have had iuBtancea where they have been 
joined together and have formed oue cootinuous veiled spot, 
extending »t least oiie-tenth of the solar diameter. 
' Lieal.-Col. Tiipman. Have you seen Janasen's photograph? 
' Father Ptrry. I have examined some poaitivea. 

Iiieat.-Col. Tupman. Are they like the rice-graina ? 

Mr. Manyard. Do you mean the blurring or the rioe-graina ? 

The Rev. Father Perry replied that they were apparently incipient 
spots, and sonietimea appeared like darker interstices between the 
Bolar flames. A little cloud would come and remain for two or 
three minutes and then entirely disappear, whilst all the other 
features would remain exactly as before. They were entirely 
different from the blurring on Janssen's photographs. 

The Astronomer Royal. These are not the veiled spota of 
Tpouvelot ? 

The Hev. Father Perry said that the spota were of two kinds, 
one lasted 2 or 3 minutea, and the other 2 or 3 days. No observer 
before Trouvelot had recorded the tirst kind, and whether he had 
diatinguiahed the other kind from the penumbra surrounding the 
davk part of the spot, he did not know. He (Father Ferry) found 
these markings around the penumbra of the spots, and they were 
alwaya ill-defined as if they were spota but half uncovered, 

Mr. Banyard. Are they as dark as the penumbra ? 

The R&i. Father Perry. ' Nearly as dark, 

TJu Aitronomer Royal. These veiled spots, as described by 
Trouvelot, were frequently photographed at Greenwich about the 
time of the last minimum of sun-spots, but 1 did not observe that 
they varied in thia rapid manner. They bad the character of ordi- 
nary spots covered over by the rice-grains or granulation of the 
photosphere. 

Mr. Knobel. Are theae veiled spots alwaya seen near the ordi- 
nary spots, or anywhere disposed about them ? 

The Rev. Father Perry. The first class, which lasted a short 
time, are seen right up to the poles ; there is no part of the solar 
surface where we do not detect them. The sub-permunent spota 
are seen alwaya ia the vicinity of the ordinary spots. 

The President. Have these moving bodies on the Sun the 
appearance of riee-graine? You say you saw some of them in 
motion ? 

The Rev. Father Perry, The moving bodies had not the appear- 
ance of ordinary spots, nor of any thing else we ordinarily see on 
the solar surface. Sometimes they are nearly as dark as the umbra 
of an ordinary spot, but they are small. They are sometimes 
fairly well defined when they are first seen, and are fairly, but not 
I qnite sharply, defined when they disappear. 

The Ft-etident. Are you sure they are not something floating in 
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our atmosphere, HomethiDg lite what Uawea aaw some time ago t 
You know Dawes saw a number of floating particles. 

The Rev. Father Perry. The bodies 1 saw did not pass off ths' 
Sun, Ijut appeared and diBappeared whilst still on the disk of the 
Bun, and that is the circumstance which requires explanation. 

Mr. Maunder. Did Trouvelot notice that his veiled spote were 
eranescent ? 

Tkt Rev. Ftither Perry. Professor Young says that Trouvelot saw 
them, but nobody else had seen them. He says it is very important- 
the subject shoidd be studied, but he does not give any detuls. 

Lieut.-Col. Tupman, What aperture did you use? 

The Rev. Father Perry, S inches, and a power of 2oat theoutsidei 
The diameter of the projected image was lo^ inches, but sometimsi 
in the case of an intereatuig spot I magnified it still further. 

Mr. Ranyard. You saw the veiled spots by projection? 

The Rev. Father Perry. Yes, and my assistant, who is a ekilledt 
accurate observer, sees them nearly every day. 

Mr, Breli. Do you use a plaster-of-Paris surface to receive the 
projected image upon ? 

TJie Rev. Father Perry. No ; the paper on which we make ooir 
drawings is placed on a small board. 

Mr. Ranyard thought that Father Perry was referring to the 
Uurred patches with which many were familiar, and which were well 
shown in Janssen's photographs ; they were certainly very evanes- 
cent, though he did not know that there was any proof in tht 
photographs that they vanished in a few minutes. He could not 
concur with General Tennant as to the very rapid change of the 
Bun-spots, for they retained their general contour sometimes for 
months, and even those which changed mure rapidly took some 
hours to make any large alteration. But those alterations were 
nothing compared to the alterations in the prominences ; whicK 
was rather curious, when they took into account that the spots seem 
to be at a lower level, where the heat would be greater, and the 
changes should take place faster than at the higher level or top of 
the prominences, where the temperature would be less. 

Major'Oeneral Termant thought he had been misunderstood. 
He was fortunate enough on some occasions to see sorae very fine 
markings which resembled fine threads of cotton wool, but on 
returning again to it ho had never been able to satisfy himself 
that he could see the same thing again. It was a small change of 
detail he referred to, not to changes in the general outline or tha 
spot. Ke always saw in the details something he had not seeri' 
before. This had occurred day after day, and the changes were bo 
rapid that there was not time to sketch them. That was the 
reason he would like to see photographic plates tried which would 
include every thing that could be seen, and then subsequent plates 
would show where any changes had taken place. 

The President. We are much obliged to Father Perry for bring- 
ing forward a subject which has produced such an interesting dis- 
oaasion. 
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Mr, Kiiohet. 1 desire to call attention to a present the Society has 
received from Dr. Hiiggins. His photographic plates of the corona 
were placed in the hands of Mr. Wesley, who has made drawinga 
of them, and these original drawings ]3r. Huggins has presented 
to the Society. A sketch of the corona is also given from the 
photographs taken at Caroline Island, The rift shown in Dr. 
Huggins's coronal photographs taken in April and May 1S82 are 
also shown in the photographs taken at Caroline Island during the 
Eclipse. 

Prof. Pi-itchard read the following paper, entitled " On the proper 
Motions of 40 kStars in the Pleiades, both absolute and relative.'' 
He Baid :— The memoir, which 1 am abont to present to the con- 
sideration of the Society, consists mainly of two separate and 
entirely independent investigation e of the proper motions of forty 
stars in the Pleiades, It originated in a desire to test the capacity 
of a new differential micrometer which I bad devised, under the 
eipectation that it would enable me to measure, with great accuracy, 
celestial arcs to the extent of some twenty minutes, a distance 
which seemed to me considerably greater than could be reached 
with security by means of any filar micrometer with which I was 
acquainted. 1 purposed to apply this new form of micrometer, if 
successful, to a systematic investigation of stellar parallax, which 1 
then intended to make aji eRpecial object of research in the obser- 
vatory under my direction at Oxford. I applied the instrument, 
^n the first instance, to the Pleiades, in consequence of a remark 
made by Bessel, to the efiect that his own measures of the relative 
coordinates of certain members of this historic group had been 
effected with so much aecnrncy by means of his heliometer, that 
advantage might henceforth be taken of his scrupulous labours 
therein, to teat tlie accuracy of other insfriunenta, and, at the same 
time, assist in determining their scales. I had proceeded to a 
considerable extent with this investigation when, becoming satisiied 
with the capacity of the new micrometer, I resolved to still further 
utilize the observations, by widening the scope of the work, and by 
embarking on a aysiematic measurement of the relative positions 
of the more prominent members of the group, with the view of 
ascertaining their relative proper motions since the time of Bessel's 
hehometer measures, made some forty years ago. 

The instrnment in qneslion affords the means of measuring arcs 
with equal facility in the three coordinate directions of right 
ascension, declination, and distance. Consequently, if all three 
were measured, there would arise at once the means of testing the 
accuracy of the observations. This seemed to me to be a great 
gain, and I have uniformly applied the test to the observations 
recorded in the present memoir. Such, then, are the circumstances 
under which the research commenced. As I proceeded with it and 
endeavoured to make it complete, the questions before me widened 
out, and new objects of research presented themselves in close 
connection with the original inquiry. It became desirable, for 
' inee, to record the relative magnitudes or degrees of lustre 
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presented by the members oi the group subjected to the micro- 
meter. Estimations made by the eye on these objects, viewed in 
the field of the telescope, seemed to me to be eminently unsatis- 
factory. In support of this remark 1 may mention that out of 

estimations made by eminent observers, HUch ns Flamsteed, Bradley, 
Mayer, Piazti. Beesel, Ai^lander, and Wolf, no two agree in the 
order of the relative brightneas of the eight principal stars in the 
group. These considemtions led me to the invention of the pho- 
tometric method of measurement of relative brightness, by means 
of the " Wedye Pluilonieter," which hiia already issued in the 
memoir on the subject printed in the last volume of the Society's 
Transactions, and which I trust before loog to complete as a new 
VraiHmet)-ia of all the stars visible to the naked eye fi-om the pole 
to the equator. In the course of the reduction oE the micrometer 
measures another question also not unnaturally arose. The results 
thus obtained are from differential observations ; but scattered 
about in the records of many observatories, from the time of 
Bradley downwards to the present time, there are numerous obser- 
vations of several members of the group made with meridian 
instruments, and aSordin;; reliable measures of their absolute right 
ascensions and declinations. If, therefore, these valuable obser- 
vationa, made at different epochs and by various observers of 
great eminence, were reduced on a, uniform and sj-stematic plan, it 
would thereby be possible to deduce the present coordinates and 
the projier motions of the objects to which these observations 
refer. The work, I felt, would be somewhat laborious ; but it 
would supply the means of an interesting and somewhat novel 
intercomparison between the results obtained by a long series of 
meridian observations, with those accruing from differeDtiai measures 
made away from the meridian. Accordingly I was led to under- 
take the task, and the numerical results are complete and ready 
for presentation to the Society. There are fourt-een stars in the 
Pleiades whose places have been obtained by the meridian observa- 
tions referred to. They extend for the most part through a period 
of 130 years, and are worthy of various degrees of reflance. In 
systematically effecting their reduction I have mainly followed tlie 
plan pursued fay Argelander in the 7th volume of the Bonn obser- 
vations, largely avwJing myself of the facilities afforded by the 
later labours of Professors Newcomb and Boss. The result of this 
section of the present research consists iu the determination of 
the most probable absolute coordinates and proper moliona of the 
fourteen stars in question. These proper motions thus obtained 
from the best eiisliog meridian observations are then compared 
with those resulting from micrometricai measurements. Por tho 
latter purpose recourse is had to the heiiometer measures made at 
Kboigaberg between 1838-41 ; to a very valuable set of differential 
measures made at Paris by Dr. Wolf in 1874 &c.; and to the 
measures made at Oxford with the duplex micrometer between 
1878-80. In addition to those there is another apparently valuable 
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Bet of measures made at Washington about the year i860. These 
observations, however, do not appear to have been aystematicallj. 
reduced. In the Washington Catalogue for iSGo the absolute co- 
ordinates are given ; bub the information there supplied is, I regret, 
not sufficient to enable me to combine them with the other series 

I of relative coordinates here mentioned. These three sets of obser- 

I vations are combined together by menns of equations of condition ; 
and, as in the case of the af ore-mentioned meridian work, furnish 

! at once the most probable relative coordiuut-es of the forty stars in 
question, together with their relative proper motions. The final 
results of these investigations are as followa ; — First, with regard 

! to the fourteen stars which have been measured by the two 
thoroughly Independent processes, the accord of the final results 

P points unmistakably to the general existence of certain small 
motions of tliese stars inlfr »e ; but to so slight an amount, that 
their exact determination does not seem within the reach of obser- 
vations as yet eitant, but must be left for the effects of a greater 
lapse of time, which shall make them more directly apparent in 
amount, and to the astronomers of the future. Of the remaining 
stars, although meridian observations do not at present exist so as 
to corroborate the evidences of relative motion afforded by the 
combined micrometer measures made at Kiinigsberg, Paris, and 
Oxford, nevertheless the fact of these minute displacements is, I 
think, now placed beyond doubt. A.n independent confirmation of 
theee results is also obtained from a comparison of d'atances 
measured at KiJoigsberg and Oif ord. Another remark also occurs, 
which is this — the relative displacements of these distant suns, 
although not distinctly and absolutely measurable, appear to lary 
both in direction and amount, indicating thereby the mutual 
influence of a group of gravitating bodies, and not simply that 
apparent common motion of the whole which would arise from the 
translation of the solar system in space ". 

Itr. Oill. I think this paper of Professor Pritchard's should 
not be passed over without some remark, because it really is the 
foundation, as it seems to me, of a new series of investigations 
that bear in a most interesting nay upon Astronomy generally. 
It is due to England to say that Sir William Herschel discovered 
the orbital motions of double stars ; and if Professor Pritchard's 
reaults are what they are described to be, we have here the first 
positLre proof of the mutual connection of the separate objects of 

• In further oonoeolion with the completion, for the prewrt, of tljis vary 
ii>t«reBting inquiry into tho ohecrvable inutionEt of a coemioil vyelem, I may 
itkt tbis opportunity of stating that I liave laid tlie foundatioa for a similar 
iaqiiirr by making with sorupulotiB care, in tJie UniTersity Obflervatory, a lerioa 
of obBomitiona of the relatiTB positions of aonie two biiDdrod and fiftj- atars of 
1 duller in Cjgnus (39 Mesdicr). I hope in due time to communicate the 
leaulta to the Society. Perhaps these measures, aft^r the lapse of u century, 
may, Uke Bradley'i obBerrations, made a hundred and tbirty years ago, eaable 
■ome utmnomer of the future to trace the effects of graritation in a system of 
■nai poMibly detached from our own.— C. P. 
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a star-cluster. The precise degree of accuracy that has been 
arrived at can only be decided by careful study of tlie figures ; but 
in the hands of Profeasor Pritchard the bare statement is worth a 
Tery great deal, and we may congratulat-e him upon a result which 
is extremely interesting and iraporCant. 

A FiUow. No study is more interesting in Astronomy that 
that of star-clusters. There is not only thn cluster Prof. Pritchard 
has been speaking of, but the ono in Perseus, and many others of 
the same kind. 

lAeut.-Gol. Tupmnn exhibited a drawing of Saturn made by 
Mr. Pratt. 

Mr. Knobel. During the last winter the planet Mars baa come 
to opposition, and this opposition has been (Ufierent to those that 
have preceded it ditriug the last few years, on account of the 
northern hemisphere having been turned towards the Earth, at 
which time the planet is of small diameter. I have made a series 
of sketches of the planet this winter, which I have presented 
to the Society, and which presents certain features of novelty 
suggesting alterations in our existing charts. This winter there have 
been some nights of remarkably fine definition, and more detail has 
beeu seen than on previous occasions when the northern hemispher 
has been turned towards the Earth. On the night of Feb. 29 I 
was able distinctly to see two lines very similar to the canals which 
have been delineated by Professor Schiaparelli — one of them th 
canal he calls Cyclopum, and another I think I can identify a 
one in his chart of 1879. The most remarkable point is, that I 
was able to see that a large portion of the surface was covered 
apparently with reticulated markings. The retieulation was very 
distinct ; but it was not like the straight parallel canals in Sehia- 
parelli's observations in 1881, There is a dark shade in eotai 
the drawings of this part of. the stirface of the planet, but on this 
occasion that was not visible ; and one is led to think there may 
have been clouds partially concealing the shaded surface, and that 
that gave rise to the remarkable phenomenon I observed. There 
were some other features, but I will not occupy time by mi 
tioning them now. 

Mr. Brett. It is rather invidious for me to be called upon to 
criticize other people's drawings. We all know the difficulty of 
making astronomical drawings. Mr. Pratt's drawing of Saturn h 
extremely interesting and important ; and i£ it were presented to 
the Society we should all welcome it with very great pleasure. It 
has, of course, defects as all drawings have. It is slightly out of 
perspective, and is not lighted quite correctly as a sphere ; but 
leaving these technical objections aside, it is a drawing of very 
considerable impprtance and merit. 

Mr. Oommoa read a " Note on a method of reducing the Priction 
of the Polar Axis of a large Telescope." This he proposed toeffect 
by floating it in a bath of 'mercury, or, in the case of a very large 
telescope, of water. 
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The PrtsuUnt. Dr. Gill und Mr. Lm^tyer have bath mude some 
recent visits to observatories on the Contineot; and we should be 
glad if they would give us some aL-count of what they Lave seen. 

Dr. Gill. I have just returned from a short and hurried tour 
on the continent. I have had the pleasure oE Tiaiting the work- 
shops of Messrs. Eepsold, and the observatories of Berlin, Pots- 
dam, Bonn, Straaaburg, aiid Paris. One L'ould say a great deal about 
each; but 1 will aay but little just now, aa 1 hope another time to go 
more into detail. I saw at Ilamburg the mounting of tho great 
30-iuch equatoreal which is being constructed by fiepaold for the 
Pulkova observatory. It is one o£ the first equatoreal instrunients 
that I have seen on the wmtinent that presents what we in 
England should regard as a ruasounble amount of stability. It is 
a very powerfully mounted instrument, and has strong hollow 
steel polar and declination axes ; and the tube, contrary to our 
usaal form, is a parallel tube. It is not a cone ; and the rraiHon 
why Kepsold has not made it a cone is that they do not wish to 
set the axis of the tube too far from the polar axis. It is a parallel 
tube, and the centre part is made of cast iron ; and in order to 
minimize the distance from the polar axis the actual attia;:hment 
of the polar axis of the tube is sunk into the central axis, so as 
to give the greatest possible rigidity. The steel plates diminish 
in thicliness in each successive layer towards the object-glass, and 
the result is that the whole structure is extremely rigid. The 
remarkable feature of the mounting is that the instrument can be 
Bet both in declination and B.^. by the assistant who is seated at 
the bottom of the polar axis, and by looking into the bottom of 
the polar axis he can read the declination and hour-circle. The 
instrument is 55 feet focal length. The micrometer is an in- 
strument of cast iron, in all about a foot long, in order to get a 
sufficient field of view. It ia of the usual form of Hepsold'a con- 
struction and has extraordinary perfection in details. They have 
also introduced a prism which can be thrust forward into the axis 
by an easy motion, bo that though the primary object of the 
instrument is micrometer measures, yet by thrusting this prism 
forward into the axis, you get by two reflections the rays diverted 
at pleasure into a spectroscope mounted parallel to the tube, so 
that if a comet appears suddenly its place may be fijst determined, 
and then its spectrum examined, or vice wrsd. This instrument 
is rather a compromise between the wishes of Otto Htruv^ and his 
son. Otto Strove wished to have an instrument principally for 
micromefcer measures, and his son for spectroscopic observations. 
The instrument is one that deserves very careful consideration and 
study. At Berlin I saw a new de^Jinometer, an instrument by 
which you can register the difference of declination. A single 
wire is moved rapidly in declination by a screw with a coarse 
By pressing the foot upon a little India-rubber ball 
letween convenient press lire -boards, the observations in 
iieclination are recorded. The ball is connected by an India- 
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rubber tube with an expansible metallic box, iike that of ftn aneroid 
baroDieter, mounted in the micrometer. By pressure of the foot 
on Ihe little India-rubber ball, a slip of paper is brought by the 
lid of the bos into contact with type-wbepls, which are turned by 
the micrometer-screw. One of these wheels indicates the number 
of whole revolutions, the other the one-hundredth parts of revolu- 
tions, and there is between the two wheels a fined line of reference. 
Tiiu thus, by a pressure of the foot, print upon a slip of paper the 
readings of the screw. The same action cauaea the roll of paper to 
move on automatically, ready for the next impresaion. The JBight 
Asceneion ia recorded on an ordinary chronograph, the magnitude 
being recorded by a number of dots after the observatiou. One 
observer can thus do Eone work very completely and rapidly, 
I saw a very ingenious form of self-recording barograph, the prin- 
ciple of which was the weighing of a colunjm of mercury, and 
I also saw a thermograph on a similar principle. I met with, 
great kinduess from all the astronomers at Berlin. I visited the 
observatory for national measures, and examined the means of 
comparing the standards of weight. At Potsdam I was much 
interested in seeing the very beautiful observatory chiefly dedicated 
to physical research, by the liberality of the German government, 
at the head of which my old friend Dr. Togel holds his very able 
sway. I cannot say I am satisfied with the stability of the equa- 
toreal mounting. The Great Equatoreal is not what Enplishmen 
would call a stable instrument. It ia very beautiful in its mecha- 
nical details, but wants that rigidity and stability which we all 
like to see in our ecjuatoreals. 8ome of the spectroscopic contri- 
vances which Dr. Ldbae has in operation are very beautiful, 
particularly that with which he measures directly the wave-length 
of any particular line with a single prism adjusted for minimum 
deviation. There ia also a contrivance which he has, in which, by 
means of two gratings, he measures the displacement of lines in 
the spectra of stars so as to determine their motion in the line of 
sight. At Bonn I saw one oE the finest illustrations of the power 
of man over an instrument. One of the largest astronomical 
works that we have going on in Europe has been brought almost to 
completion by Professor Sehoenfeld, with an equatoreal of six 
inches aperture, but with a mounting so vile tSiat it would make 
an English amateur shiver to look at it, illustrating the saying of 
Professor Watson, that the most important part of an insta-ument 
is the man at the small end. He has just brought to completion 
his scheme for carrying the ' Durchmustemng ' of Argelander 
from 2° south of the equator to 25° south, and 1 have seen one of 
the charts. I got much practical information froi]i him as to the 
methods by which such a work could be carried out, and I hope 
at some time to put some of the good advice into practice at the 
Cape. At Paris I was particularly interested with the Loewy 
Equatoreal Coud^. 1 was very anxious to test the definition ol 
the instrument. It depends on two reflections from two plane 
mirrors. There can be no question whatever as to the practical 
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oonvenience of sitting in a comfortable room on a cold night, 
instead of being eipoaed in on observatory. The instrument is 
absolutely rigid, and tbe wiod may blow and roar, but you ean 
observe comfortably. One tine night, about 1 1 o'clock, we went 
to the observatory, and set on y Leonis ; and I am bound to say I 
never saw the ditfruction disks of a star better defined than in 
that instrument. Thej were perfectly circular. The disks came 
aa sharply to focus as any t ever saw, and I would not have be- 
lieved, if I had not seen it, that it was possible to make an in- 
strument in which, after two reflections, such definition could be 
found. I am hound to say 1 never saw better definition in any 
instrument, and I never measured a double star so pleasantly and 
easily before. Whether the amount of light lost is verv lai^e, I 
cannot say ; but Mr. Loewy tells me that from photometric obser- 
vations be finds that the loss of light is equivalent only to that of 
half an inch in diameter on the loj-iueh object-glass; and if that 
is BO, I think the Eijuatoreal Coiide is very valuable. I saw also 
in course of construction in Paris a new instrument for the obser- 
vatory of Nice ; and probably Mr. Lockyer, who has been at Nice, 
vill 8ay something on that subject, I also saw the Transit inatru- 
menta which are being made for French observatories. They present 
some peculiarities, and I should be glad if we could have a discus- 
sion on these instruments in connection with Dr. Copeland's paper. 
Another thing Ihat struck me very much was the enormous progress 
made in tlie establishment of ohservatoriea in Franco. There are eight 
public observatories being established, but there are at present more 
iDBtruments and observatories than observers ; but the French say, 
with great truth, that before you can get men to study astronomy, 
you must have places to put them in, and you cannot expect men 
to devote their life to astronomy without the prospect of being 
employed, and therefore they create the observatories before they 
la^ate the men. There are four young men ready to emerge from 
the School of Astronomy in Paris. 

Mr. Lockyer. There are one or two points only, after what Dr. 
Gill has said, on which I should like to say a few words. I was 
glad to hear Dr. Gill's opinion of the Equatoreal Coude, because 
1 must say I think it is one of the instruments of the future. I 
say this because, at the works of Messrs. Henry, I saw a plane 
■ mirror of 40 inches diameter, which some British opticians hare 
told us it is impossible to make. It is finished, and is stated to be 
as perfect as the mirror at present used by Loewy for his instrument. 
If it were a question of mounting a 27- or 28-inch telescope, I would 
- make it like the Equatoreal Coude, for a reason which Dr. Gill 
did not go into, vie. that of the brutaJ finance. There would be 
several made in France if the crown glass could be got, but it is 
not to be got ; and I am afraid the manufacture of optical glass 
in France is on the eve of destruction. But if these instru- 
ments of 27 or 28 inches aperture were made on the ordinary 
plan, the observatory for each of them would cost X20,ooo, 
Two observatories which are teing built for these instruments. 
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which firo not yet made, in consequentte of the lack of crown, 
eettm&ted to cost half a mi]lloti ftnncs each. The obserTatory al 
Nice will cost very much more, becauae Mr. BiBchoffsheiin wieheB 
it to be a little monunienfal. So that when jou have your Equi 
toreal Coude of 27 inches aperture, cost what it will, you will not* 
want a dome which,, according to the French standard, will coati 
^£20,000. It occasionally happens that even in England there isij 
a difficulty in getting money for stientiflc purposes; and if yoa' 
could get a mounting which will reduce the coat of the dom»i. 
to a few hundreds, then you have something more than the dif-J 
fraction disks to consider. At Nice, where I had the pleasure o(' 
stopping for a week, we were requested by Mr, Bischofisheii 
foruj ourseh'es into a committee to consider uhnt ia best to bedonft' 
next. The view which was much in favour there waa to get »' 
teJescope as large as possible for physical work, and conveniesoei 
was to he secured by means of plane mirrors arranged in a way I 
need not explain, but in a way which would have reduced the 1ight> 
considerably. T ventured to suggest (and the more I think of i^- 
the more 1 like the suggestion) that, considering what Dr.Hu^n* 
and iHr. Common have done, we should nov^iu snch work abolisV 
the observer altogether. It may at first seem revolutionary to mj 
BO ; but I think any astronomer would be losing his time now i" 
■were to attempt to draw the nebula of Orion^ or to draw 
spectra of stars which are recorded on the photographs whit-h Dr, 
liuggins has given us. These things I'an now be better and 1 
permanently done by photography. If we are to do any thing with 
reference to the people who come after us, we want a catalogue' 
of the esisting state of the heavens in the most convenient form j' 
and I picture to myself an astronomer 1000 years hence in a room, 
filled with photographs giving a picture of every part of the" 
heavens from the north pole to the south, taken in the igtb c€ 
tury. Thia could easily be done by abolishing eye-obserratioi 
and with this enormous advantage, that you could also abolisb' 
the dome, and hence two thirds of the expense. Now I ascer- 
tained that in France a t<jlescope of 9 feet aperture and 40 fpet' 
focal length can be produced in 10 months for .£10,000. Such ai 
telescope could be protected, when not being used, in an obser- 
vatory which need not coat £100, The telescope can be charged' 
with 12 photographic platea, which can be exposed by means of aa' 
electro- magnet, aud you can in this way get more rapid pictun 
with less labour, than by the ordinary meana of observation, 
hope the FellowB will agree with me that it ia our duty to do son 
thing to provide auch a celestial library for those who come aft^r 1 
Sir John Herschel many years ago gave out the same idea ; but I 
think our reaponsibilities are very much greater now than his were, 
because since his time better and more convenient methods have' 
been elaborated for obt-aining auch a library aa he suggeated. 

A vote of thanks was awarded to Dr. GUI and Mr. Lockyer 
for their explanations. 
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The following papera were alao announced ; — 

J. TMnlt. "Elements of the Orbit of Comet a, 18S4." 

Dr, J. Morrison. " The Orbit o£ Pons Comet." 

Prof. A, Hall. " Observations made at the U.S. Naval Obaer- 
vatory, Washington." 

Prof. A. Hall. " The Motion of Hyperion." 

Capl. Q. F. Parson. " Seitant Observations of Comet Pona- 
Brooks, made on board the ship ' Eamock.' " 

Prof. Q. W. HoTu/h and S. W. Barnliam. " Observations of the 
Companion of Siriaa made at the Dearborn Ohaervatory, Chicago." 

Br. 0. L. Prinee. " On the Occultation of < Caucri." 

E. Neison. " On the Corrections required by Hansen's ' Tables 
de la Lune.' " 

J. Maqfutre. " Note on the Eclipse of Thales." 

Capt. D. W. Barker. " Sestant Obsen-ationa of Comet Pona- 
Brooka, made on board the ahip ' Superb,' Jan. and Feb. 1884." 

Capt, A. 8. TVwmMn. " Sextant Observations of Comet Pons- 
Brooks, January 1884." 

Dr. Ji. Copeland. " Suggestions tor the improvement of the 
Transit Cirele." 

jE. J. Stone. " Observations of the Moon made at the Hadcliife 
Obaervatflry during the year 1S83, and a Comparison of the Eesuits 
with the Tabular Places from Hansen's Lunar Tables." 
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nen were elected Fellows of the Society :- 
B.Sc., and Arthur Stanley Wilhams. 



The Variable Star R Leonis. 
TnE iate Professor Argelander in his diaciiasion of the observations 
of this variable, in Vol. vii. of the ' Bonner Beohachtungen,' obtained 
for the epoch 1855, Oct. 9-34, a mean period of 3iz''-i8g4, but 
found that during the interval over which the observations extended 
a sensible shortening of the period had taken place. My own 
obaervationa during the 24 years 1840 to 1864 give results 
agreeing very fairly with those derived hy Prof. Argelander from 
the observations which he discussed ; but those made since show that 
daring the last twenty years, 1864 to 1884, a decided lengthening 
of the period has taken place. The dates of maxima derived from 
my observations are as follows : — 

1859, Mar. I 
i860, Jan. I. 
1864, Apr. 2 

1852, May 7 1865, Mar. 

1853, Mar, 16 1S66, Jan. 1 

1854, Jan. 27 1S82, May 2 

1854, Dec. 6 1883, Apr. 

1855, Oct. 13 1884, Feb. 
1858, May 

TOt. yn. 
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Fdnning the usual equ&tions and treating by the method of least 
squares, the meau periudfrom Uay 23, 184a, to April zj, 1864,^ 
3i2°-i25 ; aod from April ar, 1864, to Feb. 13, 1884,^314^-375, 
It appears therefore that the mean length of the period has beea 
greater duriug the last so years than id the previous 24 years | 
bat, as Argelaiider had remarked in the case of the Bhorteoing of 
the period, the rate of lengthening has uot been proportional tu the 
time ; and it is to be remarked that the increase of length has been 
greater than the previous decrease, as shown by the observations 
discussed by Argelander. It is important, therefore, that a careful 
watch should be kept upon this finely coloured variable, and com- 
parisons frequently made with neighbouring stars whose magni' 
tudes have been carefully determined photometrically. 
The Ol»m«tory. Birkdal.,, Southport, j^^^^^ Baxefdell. 

i»K4> May 14. 
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CORRESPONDENCE. 

To the Editor of ' The Observatori/.' 



Shadows cast by Faculee. 



After reading the note in your May Number, on " Shadows 
cast by Faculse," while at the new obseryatory lat-ely erected by the 
late Mr. Thomas Coata for the town of Paisley, I thought o£ 
examining a iarge spot now near the Sun's western limb to see if 
it showed any thing of the kind reported by M. Trouvelot. On 
examining it at 6" G.M.T., May and, with the Dawes eyepiece on 
the si-in. Oooke equatoreal, 1 distinctly saw a shading of the kind 
figured in your engraving. The obseryer, Mr. Madean, on looking, 
at once saw it also, and it continued very distinctly visible as long 

I as we watched it. It was equally distinct with three or four 

powers, and various diaphragms and glass shades. I enclose % 

L careful copy of a drawing 1 made at the time. A B ia the shads 

E 




referred to, and at the point C it accurately followed the outline 
of the intensely whits margin of the spot. This margin was equally 
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brilliant all round tlis spot, and was connected with the network of 
faculEe Ggiired ia the neighboiirhood. Bound the rest oE the spot 
margin, beyond A ntid B, there wtis no shade, the penumbra 
coming uniformly up to the brilliant edge. 
Barrhead, SflotUnd, Toure faithfully, 

1884, May jrd. JSlwaIU) h. KlSK. 



1 



In the 'Observatory,' vol. i. p. 26, it is stated that, 
aTOording to M. Le Verrier, we must wait at least six years from 
1877 before a transit of Vulcan across the Sun could possibly 

The time has therefore now arrived when traoBita should be 
looked for. From Chambers's ' Descriptive Astronomy ' we ieurn 
that they can only occur between March zj and AprU 10 at the 
descending, and between September 27 and October 14 at the 
ascending node, on Le Verrier's hypothesis. 

Accordingly frequent observation of the Sun's disk was made 
here this year in March and April, without, however, any planet- 
like object being seen on it. 

Should not attention now be drdwn to systematic international 
observations, with a view to ascertaining the real existence of the 
planet by its appearance in transit over the Sun ? 
Tours truly, 

Sunderland, iS3+, May i. T, W. BiCKHOUHB. 



Period of U Cephei. 

SlE,— 

Owing to an oversight on my part, there is unfortunately 
an error ia the period of the variable star U Cephei, deduced from 
my own observations, as given in the last number ot" the ' Obaerva- 
tory,' Instead of 2-492857, the numbers should stand 2-492873 
davB. The corresponding epoch is 1882, April 19926414. 

In my letter I referred to the magnitude difference which seems 
characteristic of alternate minima. An examination of the differ- 
ences between the observed times of minimum and the times calcu- 
lated with the elementfl given above introduces another point of 
interest (to which my attention was first called by Mr. Baxendell), 
vis. that there ia a much greater time-irregularity in the high 
than in the low minima. The mean error of a low minimum is 2-39 
minutes, while that of a Itigh minimum is 8-55 minutes, between 
three and four times as large. A remarkable instance of this 
irregularity is found in the case of the minimum of November 27, 
1880 (not observed by me, but well observed by Mr. Baxendell, 
who kindly allows me to quote it), when the minimum occurred 
nearly 41 minutes earlier than the calculated time, 

72 
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It ia thus evident that there are poiuta of interest in this s 
and especially so in rt-spet't of minima of this class, which are wail 
deserving of careful investigation. 

EuowIbb Lodge. Cuctfield, I »"!, Sir, yours faithfully, 

1884, Maj 15. Geobgb Knott. 



NOTES. 

' BuiLBTHf AsTKONOMiQUE,' — ^The new French astronomicd 
monthly, the appearance of the first numher of which was notieed 
in the ' Observatory ' for March (No. 83, p. 85), calls for a fulle^ 
notice than we were then able to accord to it. The ' Bullet^ 
Astronomique ' is published by M. Gautbier-Yi liars, and in pap^ 
typography, and general appearance sustains the high reputatii 
of that well-known house. The periodical is divided into t\ 
sectiona, the tirat consisting of articles by various astronomea 
(principally those attached to the Paris Observatory) on varioojlj 
astronomical subjects and of the details of reeent observations., 
Perhaps these details might have been better omitted to provide 
room for more important matter; for the observations of the 
place of a comet or minor planet would be more useful i 
'Comptea Bendus' or ' Aatronomische Nachriehteu,' where th^ 
have hitherto been published, than in a monthly publication lifca^ 
the ' Bulletin.' But the second section is a novelty, and pH>-, 
misea to be a moat uaeful one. It is to be devoted to notices dt' 
current astrononiical .news, aud a complete resume of the chi^ 
ostrouomical periodical publications and of newly published 
memoirs. Thua every paper read before the Hoyal Aatronomioal 
Society at its last Meeting is named, and where necessary 
abstract is added, and the report of the discussion carried on 
the Meeting is abridged from that given in the ' Observatory,' Th« 
following astronomical publications are also summarized — 'TW 
Monthly Hotices,' ' The Observatory,' ' The Astronomical Begiaterj! 
' The Sidereal Messenger,' ' Copernicus,' ' Astronomische Nach- 
richten,' and the astronomical papers in the ' American Journal a 
Science.' If a yet further section could be added, giving notea as 
to the progress of new and unpublished investigations, the 
' Bulletin ' would afford a most complete view of the state of thtt, 
science at the actual moment. We trust that M. Tisaerand and. 
hia eollaharatewg wOl find themaelves able to carry out their schemQ 
with the ability and thoroughness with which they have com- 
menced it, and that their eSorta will meet with the appreciatioil^ 
and success they so well deserve. 

Comet 1858 ID.*— M. Sohulhof has been lately rein vestigati 
the observations of this comet, discovered by Jlr. H. Tuttle OB, 
1858 May 2. The comet was not seen in Europe, and only eight; 

• Aatron. Nachr. No. 1590 and 2591. 
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observatiouB were obtained of it at Ciimbridge, U.S., and Ann 
Arbor. These observations, liowever, M. Schulhof finds are 
closely represented by an elliptical orbit with a period of about 
6-J years ; but the actual period retnaaiis somewhat unuertaiu, since 
M. Schulhof has been unable to find a satjsfactory ioHtance of ita 
observation at any other return, though the elements of the comet 
of 1092 bear some resemblance to those of the comet in question ; 
and it may possibly havfl been observed as a nebula by Sir John 
Herschel, since there is one. No. 2094 of his general catalogue, 
which he observed once and was not able to find again, the place 
of which might coirespond to that of this comet at that time. 
Notwithstanding the groat uucerlaiuty in th^ period of revolution, 
M. Schulhof is publishing sweeping ephenierides for the interval 
from December to July. Should the comet come to perihelion in 
this part of the year, the conditions of visibility are comparatively 
fftvourubJe, and a systemafic search undertaken each year according 
to these ephemerides should result in its rediseovepy. It will 
always be necessary to carry the search over a wide zone, on 
account of the uncertainty as to the inclination of the orbit and 
the position of the node, and also on account of the perturbations 
occasioned by Jupiter, to wliicb, according to the most probable 
elements, the comet must have approached very close in 1S79 and 
1B80. 
The following are M. Sohulhof's elliptic elements for the 

Perihelion Passage 1858, May 2-95896, Paris Mean Time. 

longitude ot Perihelion .... 200" 46' n"-, 1 ^^^ ^ ^^^ j;^ 

Longitude of Node nn a 8-t;l- ^'„ 

Inclination 

Angle of Eccentricity . . 

Mean Daily Sidereal Motion 536"'88i 

Evolution 6-6 1 jeara. 

The iuLte Phop. Moebta. •.—-This astronomer, who was formerly 
Director of the Observatory at Santiago in Chili, died at Dresden, 
after a severe illness, on the znd of April last, in the fifty-ninth 
year of his age. He was bom at Zierenberg, near Cassel, Hesse, 
OB the 2i8t of August, t8zS, and studied mathematics and astro- 
nomy under Prof. Gerling at the University of MarDurg. He 
went to Chili in 1850, where Qilliss, as chief of an aatrono- 
mieal expedition sent from "Washington by Maury in 1849 (prin- 
cipally for the purpose of making a fresh determination of the 
solar parallax), had erected a provisional observatory and already 
commenced the observations. Soon after his arrival at Santiago, 
Moesta, after first working for a short time at the land-trian- 
giilation under Pissis, took part in these observations, which were 

* AstroD Nachr. No, zjSJ. 
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miule at Cerro de fianta Lucia, a hill eituat«d to the east of 
Bnnlingo and about 200 feet higher. When Gillisa returned ti» 
Washington in t85a, the Government of Chili purchased hii 
instruments nnd the wooden building he had erected for their 
reception ; and on the zoth of Anguat in that year, Moesta wu 
appointed Director of the Chilian National Observatorr, and alM 
ftofesaor of Aitronomy and of the higher Mathemriics at thfl^ 
University. He carried on hia obaervationa at the proviBional 
observatory until i860, and the results were published in two 
flucuessire rolumea. They include places of planeta, of the southera 
stars of the British Assodation Catalogue, of Laoiille's stars, aad 
of small stars between the zenith and 62° south declination. The 
first volume (which embraces the work of three years) contains 
also observations of the total solar eclipse of the 30th of November, 
1853. The Government of Chili decided in 1857 to erect a new 
observatory on the plan proposed by Moesta, which was completed 
in i860. The greater part of the observations made there havs 
been published in different volumes of the ' Astronomische Nach- 
jichten; those of Mara at the opposition in i86z appeared in ■ 
separate treatise. Whilst at. Colina, a few miles north of Santiago, 
where he bad gone to take the watera in 1865, he discovered, on 
the 18th of January, the first comet of that year, which was visible 
only in the southern hemisphere. Later in that year he received 
a commisfiion from the Chilian government to procure in Europe a 
refractor of 9 inches aperture for the observatory. This hs 
executed, and sent over the instrument, but did not return to 
Sanli^o on account of increasing ill-health. After spending soma 
time alternately at Marburg and Caasel, he took up hia abode 
at Dresden in 1870, reducing and publishing the results of his 
more recent observations at Santiago, partly iu ' Annalea de la 
Universidad de Chile,' and partly in volumes of the Astr. Nach., 
the last of these being the 99th. By special request he attended 
the meeting of astronomers held in Paris in 1881 to discuss the 
means of preparing for the transit of Venus in December of the 
following year, and gave information concerning the most suitable 
stfttiona in Chili and Peru. W. T. L. 



HoirsKOMo Obseevatokt. — Sitea near the city of Tictoria being 
nnsuitable, Mount Elgin, a small hill of decomposed granite, whiea 
rises abruptly from the surrounding level ground of Kauluna 
peninsula and culminates in two humps about loo yards apar^ 
was selected, and on one of these, which has a circular flat aurfaoa 
about 200 feet in diameter, a rectangular buiiding, 83 ft, by 45 ft^ 
has been erected, the upper floor of which forma the residenoe of 
the astronomer and the lower the Observatory proper. On the 
ground floor are four rooms, each ao ft. by 16 ft. and 14 ft. in 
height ; one forms the official room of the director, a second the 
general office and computing-room, the others being used for the 
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dcMiks and self-ret^ording meteorolo^cal instrumentA ; in addition 
to UiBEe there Br« the tTHnsit-room 14 ft. square, with on aperture 
for obedrving t foot in width, and a smaller room used as a photo- 
mpbic iftboratory, A turret rises 8 feet above the upper storey 
for the aelf-recordiiig anemometer, the cups of whicii are 45 feet 
above the ground, A BUUBbine-reeorder is placed at 34 ft. above 
the ground, on the parapet of the main building ; and the stands 
for the meteorological instrumentB are about 75 ft. to the 3.W. 

On the other eminence is a but 17 ft. by 13 ft. and 11 ft. in 
height, in which are deposited the magnetic iuHtrument?, hnmboo 
ehips having been used in lieu of nails in the construction of the 
hut and furniture. A broad rond connects the hut with the main 
building; a small house for the nssLstants and a domo for a 6-in, 
refractor (to be lent by the Astronomer Eoyal) are to be constructed 
beside the road. 

The instruments at present in working order are a Transit by 
Messri, Troughton and Simms, furnished with a, delicate level for 
observing Kenitb-diatancca by Talcott'a method. The Mean-Time 
dock, for dropping a time-boll 6 ft. in diameter, to be erected at 
Tsim-sh'at-sui Point, can be accurately adjusted to correct time 
by magnetic appliances. The Sidereal dock (complete with every 
modem improvement) is connected with a dial in the Transit-room. 
The clocks and apparatus connected therewith are by Messrs. E. 
Bent and Co. In addition to the usual thermometers &c. are » 
self-recording barograph and thermograph, the former placed on a 
stand screwed to the floor, and the latter supported by massive 
blocks of wood fixed on solid masonry. A dip-circle and uaifilar 
m^netometer are placed on massive blocks of teak-wood sunk 
3J ft. in the ground and rising 4 ft. above it. 

Tri-diurnal meteorologioai observations were started on Jan. i 
last, aod daily weather reports based on observations made at the 
treaty-ports, Manilla, Nagasaki, and Wladivostock, at 10 a.m. and 
4 F.u. on the previous day. The deviation is 47 minutes E. and 
the dip 32° (north end dipping). The buildings have been erected 
according to the wishes of Dr. Doberck throughout. 



Dabk TBAMaiTa of the Satellites of Jttpiteh. — At the 
Ueeting of the California Academy of ISciences held 1 884 March 3, 
the President, Prof. Davidson, communicated some obseirat^ionB 
on recent transits of the third and fourth satellites of Jupiter. 
On Jan. iji Prof. Davidson sawtbe third satellite and its shadow 
transit across the planet, passing along the dark brown red belt 
which has been persistent on Jupiter for some time past, yet both 
were markedly black. The satellite at one time, under a power 
of 255, was seen sa a circle with two thirds of the disk bright 
and the other segment of one tiiird the disk dark or black. On 
Feb. 24 Mr. Burckhalter observed the fourth satellite to enter on 
the disk, and noticed nothing unusual about it, the bright satellite 
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being eeen on the white belt with difficulty. But some hooM 
later, on refeniDg again to the teleacope, the sftt«llite, though on 
the Bame whil« belt, appeared as " a black itpot, ae black jib a drop 
of ink." Mr. Hill, independfintlj observing at another obaen-atory, 
aaw the dark satellite when it had nearly croHs^d the disk. It 
was seen with difficulty when close to the limb as a dusky spot, 
and its egresH from the planet was watched. 

Mr. Charles Todd, Government Astronomer at the Adelaide 
Observatory, writes concerning a later transit as follows : — 

" On the evenings of March 20 and 21 Jupiter kept us quite 
busy. On the first evening there was a tr.- iisit of the third satel- 
lite and an occultation of the first. The third satellite, which foff 
B time after ingress appeared as a small bright disk, became quite 
[ black or dusky throughout its passage over the face of the planet, 
[ disappearing before reaching the western limb, although transiting 
the red belt, immediately to the west of the large hollow in tha 
belt before mentioned as over or to the north of the great red spot, 
the outlines of which I could occasionally just faintly glimpse. I 
have seen the fourth satellite as a black spot on the planet, but 
never the tliird, and it is, I believe, a very rare occurrence. The 
black spot representing the satellite was not nearly so large nor ho 
' black as the same satellite's shadow, showing that it was probably 
I due to defective reflection over the central portions of the satel- 
Hte." 

" On May ig Mr. Denning, we learn from 'Nature,' observed a 
■ dark transit of the first satellite, a somewhat unusual observation. 
The light of the satellite must have undergone a considerable 
diminution from March 21, on which occasion Mr. Todd states thal^ 
although it transited the equatoreal bright belt, he could keep it in, 
Tiew throughout the whole period of transit. On the previous 
evening, March 20, Mr. Todd had been able to see this, the firsts 
satellite, at its occultation disappearance, " for about two thirds of 
its dianietflr through the edge or bmb of the planet, but it wholly 
disappeared at the observed instant of internal contact," 

PoLAB Spots oh Venus*. — Some four years ago, M. Trouvelot 
published a short account in the ' Observatory,' Vol. iii. p. 416, of 
two remarkable white spots on Venus, on the opposite limbs of 
the planet and strongly resembling those seen round the poles of 
Mars. These were firat observed on 1877 Nov. 16, since which date 
M. Trouvelot has reobserved one or other of them on 242 occssiona, 
and has made 122 sketches of them. As the rotation of Venus on 
ber axis does not seem to affect them to any sensible degree, and as, 
according to appearances, they remain in the same place during 
entire months, there is reason to suppose that the axis of the 
planet passes through or near to their centres. M. Trouvelot does 
not consider that these spots, nhich appear to him to be permanent 
or nearly so, are of quite the ssme character as those of Mars, for 
■ CompleB RonduB, VoL icriiL No. 11. 

P . J 
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on one octasion, in 1878, the southern spots seemed to be composed 
of a multitude of bright peaks, forming on ita northern border a row 
of brilliant star-like dots of light. 

This appearance and the absence of any shading on the part of 
the sjtot crossed by the terminator would seem, M. Trouvelot 
coDsiaers, to indicate that the spots were the summits of high 
mouDtoius rising above the cloudy envelope which covers Venus. 

M. TaotrvELOT os the Plaset M*rb". — M. Trouvelot, in a uol« 
communicated to the Academy oE Sciences on 1884 March 31, 
states that the series of obsenations of the planet which he has 
been carrying on during tlie last nine years are now nearly 
completed, every part of the planet's surface having been carefully 
studied. There remains only the region which yet remains covered 
by the white north polar spot : this spot if it melts with (he same 
rapidity as the white spot round the south pole, of which M. 
Trouvelot says, "j'ai plusieurs fois vu disparaitre complptement 
la tache polaire australe " (a statement which many observers of 
Mars will consider to need some qualification), should disappear 
about the middle of August. M. Trouvelot has endeavoured to 
make his observations as perfectly continuous as possible, only 
intermitting them when the planet was lost to sight through its 
nearness to the Sun. He has accumulated no fewer than 415 
careful drawings during these nine years' work and has a valuable 
collection of notes on the phenomena of the planet's surface or of 
its atmosphere. When therefore the disappearance of the north- 
polar snows shall have revealed the minute portion of the planet 
which yet remains unexplored, M. Trouvelot will have abundant 
material for the coostructiou -of a most complete map from .his 
OWB observations. 

M. Trouvelot remarks that " the northern hemisphere of Mara is 
mnch less rich in dark spots than the southern ; besides the seas 
of Kiiobel, Tycho, and Airy of Mr. Green's chart, and the tiark 
ipots which now surround the polar cap, and of which I have 
Fecognized several branches extending towards the south, there are 
none of importance. The great continents of this hemisphere are, 
however, occupied by grey spots, more or less faiut, which are 
•cattered over them. Judging from the changes which 1 have seen 
these spots undergo from year to year, it might be thought that 
the variable grey spots are due to a Martial vegetation nndergoing 
the alternations of the seasons." M. Trouvelot adds that he has 
observed very important changes in the spots of the southern 
hemisphere ; and particularly instances the region to the north of 
Terby Sea. Mr. Green in 1878 remarked how faint it had appeared 
in the opposition of 1877 as compared with its aspect in former 
years. It would now seem to have regained its earlier distinctness, 
but not to present quite its original shape. 




ConipLea Kendus, yol. icviii. So. 
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TiEiABiLTTT Or Saturn'b Rrnoa". — M, Trouvelot tias recently i 
publisbed some interesting obsarvfttions of Saturn's rings. In 1875 | 
this observer announced, through the American Acttdemj of Arts 
and Sciences, that the variable form of the shadow thrown by the | 
boll of Saturn on the surface of the rings could only be caused I 
by changes of level of the surface, that the nebulous ring bad 1 
changed since the observations of Boud, Laasell, and others, and ' 
also that the Cassiuian division was subject to variations in form. 
Subsequent systematic observations have confirmed M. Trouvelot ' 
in bis opinion that the rings of Saturn are not flied, but very 
variable. On Feb. 12th Encke's division was clearly seen, but 
on the 15th it had approached the Cassiuian division, and later' 
became invisible in an 8-in. telescope, its place being occupied by 
a larger and more strongly marked division much nearer the 
Cassinian dinsioo. On the same occasion the Bone of ring A, 
situated i>etweeu the above and the Cassinian division, was much 
whiter and brighter than at any previous observation. With n 
to ring B, M. Trouvelot states that the three parallel zones which 
compose it had always appeared to him about the same width, that; 
near the nebulous ring being the darkest, and the outer (that which 
forms the inner border of the Cassinian division) the brightest. 
During the evening of Feb. i sth the latter zone appeared narrower 
than usual towards the E. ansa, its width being certainly dinunisbed 
by one-half. It was also brighter than usual, being very clearly 
distinguished from the intermediate grevish zone. The same 
phenomenon was observed on February 20th, but at the W. ansa, 
while it was very difficult to say if it existed at the E. 

In 1882 very noticeable changes were observed on the inner 
aone which joins the nebulous ring, it being at times very dark and 
on other occasions acareely perceptible. 

The nebulous ring also shows very remarkable changes, being 
Bometimes seen very easily towards the E., while the W. side is 
only seen with difficulty and at other times vice versd ; similar 
phenomena have been noted at the ansie of the narrow bright zona 
on A between the new division of Encke and Caasini's. 

Eeferring to the shadow thrown by the ball on the rings, M. 
Trouvelot considers it has changed the appearance presented in 
former years. The single curve concave towards the edge of the 
planet now appears as two, united at the intcior end and forming 
a marked angle due to the intersection of the two curves. From 
these observations M- Trouvelot considera that the hypothesis of the 
rings being composed of a great number of satellites moving in 
independent orbits round the centre of gravity of the planet seemi 
most probable, or at all events best explains the phenomena and 
easUy explains why the period of rotation of the rings has not been 
determined; and be su^ests that very delicate photometric obser- 
vations taken near opposition and quadratiu-e may throw some 
light on the ccroposition of the rings. 

* Comptw Sendufl. Vol. lotiii. No. 1 
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Ubaitits*. — MM, Perrotia and ThoUon have contiaued the 
observations of the bright spot detected on Uranus oa March i8 
(' Obser\-Btory,' No, 85, p. 147) on the lower limb of the planet., 
and have sacerlalneii that it is near the planet's equator. The spot 
is difGcult to make out when on the disk, and when seen under 
such conditions its exact position is very uncerlain. It becomes, 
however, more conspicuous as it approaches the linib ; and it was 
thus observed with comparative ease on April i, about 11'', when 
it was at the northern eitremitv of the equatoreal diameter, iiud 
on the foDowing day at about 10'' 40'° at the southern extremity. 
It was also seen again in this position on April 7 at lo* 30"" and 
on April 12 at ii*. The appearance of the phenomenon and the 
uncertainty in its duration, as seen on April i, the night of best 
definition, showed that it was rather a luminous band than a 
simple spot, AUowing for this circumstance, the observations 
agree very fairly with a period of rotation of about ten hours. 
The appearance of the planet was seuaibly the same as when first 
noted, except that the northern hemisphere was darker than the 
Boutbem, and the dark spots compared previously to the spots 
on Mars resembled rather the bands on Jupiter. On April 12 
M. Trepied was present and confirmed the previous observations, 
and noted a condensation in the bright part which had not been 
detected by the other observers. M. Perrotin appeals to observers 
possessing large telescopes to examine the planet, he being well 
aware of the possibility of illusions under the unfavourable condi- 
tions of observation. 

EOTATiON OF MABsf. — Mr. Denning has recently made a new 
determination of the period of rotation of Mars from observatiouB 
of the Kaiser Sea, made 1869 Feb. 4 and 1884 Feb. 14, and 
obtains 24*' 37" 2?''34 for the time of a rotation. The mean of 
six of the best modern determinations gives 24" 37° z2'-626, which 
must be a fairly close approximation to the truth. 

Tii^ College Obseeyatoet. — The movement and pendulum 
of the gravity escapement clock Richard Bond, No. 367, have 
been erected, in a case designed by Dr. L. Waldo, to be used as 
mean-time standard in the extensive horologieal work of this 
observatoiy. The case is of cast-iron planed back and front, to 
which plate-gfass doors are fastened, and rest-s on two brick piers 
rising level with the movement, to ensure stability in the pendulum 
suspension. The escapement and arc of vibration can be observed 
and adjusted very accurately. A barometer and thermometers 
are placed within the case, as also a cup of calcic arid, n-hieh can 
be exhausted to any barometric pressure by an air-pump attached 
to the side. 



• Coniptea Kenaus, Vol. icriii. ITo. i6, 
t • Kature,' Ho, 759, 1884, Maj i;, p. j6. 
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MiNOB Pi.AaETS, — Dr. Luther, in a recent communicafion to u . 
points out that, inpluding the newly discovered planet, which haa-fl 
received the name of Houoria, there are no fewer than 28 whieH J 
have been observed during only one apparition. They 1 
folio wa : — 



99 IKke. 
131 ^thra. 
145 Adeona. 

149 Medusa. 

155 ScvlU. 

156 Xanthippe, 

157 Dejanira, 
163 Erigone. 
175 Andromache. 
177 Irma. 



183 Istria. 
188 Menippe. 

193 Ambrosia. 

2o6 Hersiiia. 
208 Lacriraoaa. 
2 1 o Isabella. 
217 Eudura. 



222 Lucia. 

223 Bosa. 
225 Henrietta. 
228 Agathe. 

232 Hiissia. 

233 Aaterope. 

234 Barbara. 

235 Carolina. 

236 Honoria. 



The Abtkonomioal Phizes of the Academy of Scibnces, — The 
!Lalande Prize has been decreed to MM. Bouquet de la Grye, de 

Bernardit^reB, Courcelle-Seneuil, Fleuriais, Hatt, Perrotin, fiassot, 
Bigourdan, and Callandreau, the chiefs of the various French ex- 
peditions sent to observe the transit of Venus on December 6, 
1882. The Vala Prize was awarded to M. Stephan, Director of 
the Marseilles Observatory, and discoverer of about 700 nebulra, 
the positions of oi'er 500 o£ which he has carefully determined. 

The governor of t!ie province of Buenos Aires (M. Dardo 
Eocha) has decided to ealablish an observatorv at La Plata, the 
new capital of the Province. 100,000 francs has been voted for 
the expenses of establishment, and 24,000 francs for the annual 
expenses. M. Beuf, formerly of the Toulon observatory, has been 
chosen Director. One of the first works is to be the consti-uction 
of a map of the province. 

A SMALL observatory is to be erected at St. John's College, 
Manitoba, for obtaining time. A transit instrument has been 
ordered from Messrs. Troughton and Simms, and Messrs. T. Cooke 
and Sons have just completed the construction of a mean solar 
clock for it. The clock lias been presented as a memorial of 
Maria Margaret Macallum by her mother and aiater. 

MM. Hbsbt, of the Paris Observatory, have undertaken experi- 
ments with a view to applying photography to the determination 
of the distance and position-angle of double stars. Up to the 
present satisfactory results have been obtained on about 20 stars. 

M. Lbveau has been appointed to succeed the late M. Yvon 
Villarcean as Aatronome Titulaire at the Paris Observatory, 

Pkof. H. GLTDfiN, Director of the Stockholm Observatory, has 
been appointed Professor of Astronomy at the Gottiiigen Univer- 
Bity. 




^^K] Variable stars. 181 1 


^^H Maxima and Minima of Variable Stars in 1884, Jtme. j^^J 


^^^Hb I U Capricorni, M. 


June 16-3 U Sagittarii. Ui^^H 


^^H 3 T UerouHa, M. 


16-4 X Sagittarii, nt^-^^H 


^^^B 2 S Yulpeuulae, M. 


17 L' Puppia, M. ^^^^H 


^^^B z-4 X Sagittarii, in. 


i7'2 ^-Lyvm^m. ^^H 


^^^M 2-8 IT S^ittarii, M. 


18-6 W Sagittarii, m.^^^^B 


^^^B 3 B CfMuelopardi, M. 


19 SlfercuUa.K. ^^M 


^^B 3-4 W Sagittarii, m. 


19-3 X Sagittarii, M. ^^1 


^^^^V 4 B Qemmorum, M. 


20-1 U Sagittarii, m. 1 


^^^H 4 8 Gemmoruin, M. 


21 TUra. Maj..M. 


^^^B 4-3 /3 Lyne, m. 


21-7 "W Sagittarii, M. 1 


^^H 47 W Vlrgiais, >n. 
^^H 5-3 X Sagittarii, M. 


zz B Lyr^, m. ^^H 


22-c] W Virginia, >». ^^^1 


^^B 6-5 T Monocerotia, M. 


23'i U Sagittarii, M..^^H 


^^m 6-6 W Saglttaru, M. 


23-5 X Sagittarii, m. ^^M 


^^^B 6'6 U Sagittarii, m. 


25-6 T Monocerotia, m, 


^^m 9-4 X Sagittarii, m. 


a6 S Aquarii, M. 


^^^M 9-6 U Sagittarii, M. 


26-2 W Sagittarii, m. 


^^^B 10 T Sagittarii, M. 


26-3 X Sagittarii, M. 


^^^H'lo B Corons, M. 


26-9 IT 8;^ttarii, m. 


^^^B ii-o W Sagittarii, m. 


27 aVii^inia, m. 


^^V la S Leonia, M. 


27 T Cania Mio., M. 


^^^ 13-3 X Sagittarii, M. 


29-3 W Sagittarii, M^ ^^m 


r ia-9 "WVirginis, M. 


298 U Sagittarii, AJC^^H 


I 13 TI Monocerotia, M. 


30-1 /3 Lyrie, m. ^^H 


1 i3"4 "C Sagittarii, ni. 


30-2 W Yirginis, M. ^^H 


^^H 14-2 W SngitlArii, M:. 


30-5 X Sagittarii, m. ^^H 


^^B 16 T Aquarii, m. 


-■ 


^^^H M, signifies maxiti] 


.„,™,„.™. H 


^^H Variables of 


Short Period. ^^| 


^^HsOephei. 


^AquiliB. 


U Corona), m. 


a Osjicri, «^^B 


^He r85, M. 


June 2^2, M. 


June 4 16 ^3 


June 9 14 23 


^H 5-55. "<' 


7-0, m. 


II 13 55 


28 13 38 


^H 7-15. M. 


9-4. M. 


18 II 38 


F Oophei, m. 


^^^B io'95' 


i4'2,m. 


25 9 20 


h m 


^H 1^-55. M. 


t6'6, M. 


5 Lihne, m. 


J™. s ,6 s4 


^H ,6-35. 


21-4, m. 


h m 


10 16 36 


^^B 17-95' ^- 


231, M. 


June 2 10 30 


■s ■« .s 


^^m 21-65, 


28-S, «i. 


9 9 54 


so IS SS 


^H 23-.S, M. 


30-9, M. 


16 9 28 


'i 15 34 


^^H 27-05, 




23 9 a 


30 15 14 


^^H 28-65, M. 




25 16 53 
30 8 36 


J 



Aslronomical Memoranda. 



[No. 86. 



Astronomical Memoranda, 1884, June. 
Equation of Time ; — Sue befoi-t Clock, June i, a" a 3'; June 11, 
-34'! San afur Clock, Jane 2T, i"' 34' : Juae 30, 3- 27". 



Sidereal Time at Meaa Not 
i*2o"5S'; iaue, 21, e" o" 21' 









Sets. 



-June I, 4'' 41'° 30' i June i 
June 30, 6^ 35" 50*. 






May 31.. 
June s . . 



S 49 
5 47 
■S 45 
S 44 
S 45 

s 46 

5 49 
The position-angle of the Sui 



centre of the disk are given for Greenwich Mean Noon. 

Moon. set 
h 
June I . . 1 2 



296 7 
229 57 
163 46 
97 35 
31 24 

=59 I 
o-ordinatea of the 



rises. 






June 21. 


Z4 


32. 


° 53 


33- 


I 19 


24. 


I 45 


25. 


2 11 


36. 


2 18 


37. 


1 a 


28. 


3 44 


29. 


4 27 


30- 



Full Moon, June 8, 7' 49" ; Last Quarter, June 1 
New Moon, June aa, ly"" 33"; First Quarter, June 29, 

Mercury i 
June 12* 15' 



.8" IS- 

1 evening star, at greatest elongation (33° 3' "W.) 



VenM is t 



1 evening star, 

portion of disk o'i77 on June 
June I, E.A. 7'' 37'^7, Dec, 



itationary among the stara Juno 
["■8; June 30, S3"'6. Illuminated 



L 



14° 9' N., tr. 2'' 56°, seta 11" 18'" 
3 43 N., I 15 S S9 

Mam in Leo, in conjunction with the Moon June 27* 20". 
Diameter ;— June i, 7''z ; June 30, 6"-3. Illuminated portion of 
disk 0'904 on June 15. 
June I, E.A. 10*' 3°''8, Dec. 13° 20' N., tr. 5" 32", sets 12'' 35"° 
30, II I -g, 78 N., 4 26 II 5 
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Jupiter in Cancer ; in conjunction with the Moon June a 

Diameter: — June i, 3i"'4; June 30, 2g"'8. 

June I, E.A. 8" i6"°-6, Dec. ao" 22' N,, tr. 3" 34"", seta 11' 

30. 8 39 7, ig 3 N., 2 3 9 

Saturn ia in conjunction with the Sun June 3'' g"". 

Uranui In Virgo ; ia Quadrature with the Sun Juno 14* 8 

June I, E.A. ii" 39"''2, Dec. 3° 5' ]V., tr. 6" ^6°", sets 13" 

30, II 40 -6, a 54 M"., 54 II 



Ph, 



10 20 J.ii. Tr. I. 
9 45 J. ii. Ec. E. 
9 41 J, i. Tr. E. 



27 34 Sextantis 
Oc. D. SS"- 



The angle is reckoned from the apparent N. point towards the 
right of the Mooa'a inverted image. Editob. 



EBBATtTM W No. 85. 
Page 139, line i7,yor latter r«ai2 formBr. 



CELESTIAL MOTIONS: 

A HANDY BOOK OF ASTRONOMY. 

By WILLIAM THYNNE LYNN", B.A., F.E.A.S., 
Formerly of the Eoyal Ohaervatorj-, Greenwich. 
"The book is not onl; eiceUent ua a primer for bc^nneri, but ensj and 
delightful reading eren for thoaa who lake no iiitarcBt in Ihe Bcience. Thfl 
information ia brought down to the very latest date, and BOme of the cbaptera— 
that, for inalancB, on comets— are full of new facts. Altogether, the little book 
COD be moat sincerely and heartily retommended." — Notes and Queries, 



Ebwakd Stami'okii, 55 Ohnring Cross, 8.W. 



TO BE SOLD.— An esccllont Obserratorj-, with Eevolving Dome 
10 ft. diam., covered with zinc, in perfect order, with Sliding 
Shutter; also an Equatoreal Telescope, with object-glass of 
4J in. diam., in good working order, with Clockwork Battery of 
Eyepieces, &c., &c., by T. Cooke & Sons, May be seen at 
16 Camden Square, London. Application for keys of Ohserva- 
L.^0T7, and particulars as to Price &c., to 

T, CoosB & Sowa, Buckingham Works, York. 



SOLAR PH0T08EAPHT. 

Tho "Pebpeoted'' OBaEBvAioRi OBV-PL.in;, prepared Bpocially for 
Solur Photography, has been the only plate used at the Royal 
Observatory, Greenwich, during the last year and a half. 

The ABTBosOMEtt BorAL, in hla Report to the Board of Tisitors read 18S3 

■' Sinoe the beginning of December gelnti 
of the old wet-plala proeeas. They are m 
to give oa goad average reeults." 
W. H. Cole, Esq., M.A., Deputy Superintendent Indian SurToy, WTitoa ; — 

"The diT- plat's juii sent us at the request of the Astronomer Boyal bsTe 
proved highly BttLialaotory." 



Sole Maker— LEO ATKINSON, Photogra^-Jik Chemist, 
121 Greenwich Hoap, Greeswich, 8.E. 

J. H. DALLMEYER, 

19 BIiOOMSBITRY STREET, LONDON, W.C. 

Iktebsationat. EsHiBmoN, 18(52— "The Highest Award for his 
escellent Object Gluaaes and Equatorial Mountings." 

PiBis Iniernatiunal Exhibition, 1867 — " The Gold Medal for the 
best Telescope, and the Silver Medid for the beat Photographic 

Fhiladeli'Hia Exhibition, 1876^" Highest Award for Telesoopes, 
MicroHcopes, Photographic Lenses, and Apparatus." 

Paris Intbrnatiosal ExHiBirinu, 1878—" The Cross of the Legion 
of Honour and Two Gold Medals." Exhibit : Telescopee, Miero- 
BCopes, Photoftrapbic Lenses, So. 

DescriptiTe Catalogue of Telescopes, Microscopes, 
FhotograpMc LenseB, &c., on application. 

WEDGE PHOTOMETER 

DBTHKMINIUQ THE MAGNITUDE OF STABS. 

As designed by Prop. PEITCHARD. 

6|-inch Wedge, with quick and alow motion, 

£15 lOs. 

The flame, with any powor quartz-lens eyepiece and diaphragm-wheel, 

isao. 

Sjtectroseopes of every description. 

ADAM HILGEE, ~ 

Astronomical and Optical Inetrament Maker, 
2CH SrANnoPS Strbct, Morrihgtob Orbsceht, N.W. 

AHNUAI. SUBSCRXPnON 

(iTuludinq postage). 
For the United Kingdom :^Twelve Shillings. 
For Foreign Countries :■ — Fourteen Shillings, or 3J Dollars, 

Post-Offlcc Orders pnynble at Nelson Street, Greenwich, S.E. 



THE OBSERVATORY. 

^■monthly review of astronomy. 



MEETING OF THE EOTAL ASTEONOMICAL 80CIETT. 
Friday, 1SS4, June 13. 

»E. DtTKKiff, F:B.S., Preeident, in the Chad: 
SecretaTJu : E. B. Khobel, and 
Lieiit.-Col. G. L. Tttpmas. 

ThJ! Minntea of the last Meeting were read and confirmed. 

Col. Tupman. announced that 7 1 preBenta liave been received since 
the laat Meeting. Those calling for special notice are : — the first 
Tolnme of a republication of Dembowaki's double-star observations 
by the Accademia del Lincei of Eome, to be published in two 
volomes ; and a copy of Sherburne's poetical translation of Marcus 
Manilius, 1675, presented by Mr. C. L. Prince, of Crowborough. 

]Hr. Knobel. The volume which Mr. Prince has presented is a 
great rarity. For six years I have searched all the bookaellera' 
catalogues without finding it, and Mr. Quaritch has also been 
looking for it for me. The volume ia valuable as an English trans- 
lation of Manilius'a ' Aatronomicon Poeticon,' and also £or the 
eitensive list of Oriental astronomers it contains. 

The President. I may say, in regard to this book, that four or 
five months ago a gentleman called at the Greenwich Observatory 
offering a copy for sale to the Astronomer Eoyal, and it was pur- 
chased for the library of the Observatory. It is remarkable that 
two copies of 80 rare a work should come to light almost at the 
same time. 

Mr, Newall. I think there is an engraving of the Sun in this 
book which shows the rice-grains. It looka like a rice-pudding 
with a number of raisins in it. 

The thanks of the Society were unanimously voted to the 
respective donors. 

Mr. Green exhibited three drawings of Saturn. He said, — There 
seemed to be some doubt as to what he had expressed at a former 
meeting in regard to the existence of certain marks on Saturn, 
when a drawing was exhibited by Mr. Pratt, of Brighti 
tteie was some misunderstanding between himself and Mr. Banyard 




mi i 

ard I 
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in regard to a certaiu new belt. He now exhibited a draning made 
at the close of 1883, when the ball of Satiim was projected above 
the ring, and in it there was no eridenc* of a saiaU sbarp white belt 
which appeared in a drawing made during the last oppositiou. He 
also bad a drawing which had been made from the formula given 
in the 'Nautical Almanac.' This he had brought with him lo a 
previous meeting, but, on comparing it with the beautiful drawing 
by Mr. De La Kue, thought he (Mr. Green) had made a mistake in 
the aiKB of the bftll and did not exhibit it ; but ou examining it at 
home he found that it agreed with the figures in the ' Nautical 
Almanac,' and therefore these proportions could not be right, as 
they made the ball too email for the ring. Another drawing be had 
made by eve estimation was by no means so large in the quantity of 
the ball of the planet as those generally seen in illuBtrationa of Saturn. 

Mr. Sartyard. Do you make the ball smaller than in tha 
' Nautical Almanac ' ? 

Mr. (rreen. If 1 take the Almanac the ball becomes too small. 

Mr. lianyard. Aiid the space too large between the ball and the 

Mr. Green. TeS. 

Mr. Kiiohd asked whether ITr. Green had seen some recent 
measures by Mayer and Otto Strnve, which were most valuable. 

Mr. Green said he had not. He did not suspect the values in 
the ' Nautical Abianac ' unli! he discovered that the ball would be 
too small with the numbers given in the Almanac. 

Mr. Uanyard. I think these drawings nearly correspond with 
what I have seen; there was a slight division between my dark 
belt and the cap of cloud which extended to the eoulhern. pole of 
the planet. It is the same dark belt which Mr. Green, I think, 
shows with a division between it and the cap. 

Mr. Green, Tour dark belt was a broad one, and it is equal now 
because they have developed a little. 

Mr. Knobel read a paper by I'rofeisor A'eivcomb, entitled " Notes 
on Mr. Stone's explanation of the Errors of Hansen's Lunar 
Tables." Mr. Stoue had maintained, said Prof. Newcomb, that no 
one had answered his argument. To answer it one must first 
understand it, and that was more than he had been able to do. He 
had been entirely unable to master the reasons and equations given 
on page 336 of vo!. 43 and page 226 of vol. 44 of the 'Monthly 
Notices.' The value of the argument depended largely on the cal- 
culations. Mr. Stone had not attempted to moke out a logical case. 
He understood Mr. Stone's conclusion to be that the increaMng 
errors of Hansen's tables since 1864 arise from the Bubatitution of 
Le Verrier's tables for Carlini's in the British Nautical Almanac fot 
1864 and subsequent years. The logical process for establishing 
this would be (A) to discover what the apparent errors of the 
Lunar tables would hare been hod Carlini's solar tables been con- 
tinued in use to the present time ; (B) to show wbat the errors are 
now with Le Venier's tables ; and (C) to determine what theoretical 
errors have arisen from the cause Mr. Stone had discovered. But 
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Mr. Stone bad onJy dealt with B. and did not show what the dif- 
ference would be, escept bj the unknoH-n symbol (. Not only 
hiul Mr. Stone those two fataJ defects in hia argument, but he had 
resisted all Appeals to give a general definition of the ajmbol (, 
To apply Ml-. Ktone's theory in the most natural way, we should 
count the lime t from 1728, when the two tables agreed in mean 
longitude. I'hat would result in a difference of more than 2, 
whereas the errors of the tables were searcdy one tenth of that 
amount. Mr. Stone countedfrom 1864. But Hansen's soJartables 
were introduced into the '.American Ephemeris ' in 1858, so that in 
18G4 there should be, according to Mr. (itone's formula, a difference 
of 4"'5 in the Moon's place between it and Ihe ' Nautical Almanac.' 
The numerical reflults of the two ephemerides were, however, sub- 
stantially identical, so that the formula must be erroneous. 

Mr. Stone, Of course I quite underst.and that the general 
feeling among astronomers is rather against the view which I ha\e 
brought forward ; but still 1 certainly have not seen any valid ob- 
jection to my theory, and the facts agree with my views, which are 
represented very fairly in Ibis chart [" a table showing the excess 
of the longitude of the Moon from Hansen's tables from observe^ 
tions showing the change in the unit of mean time madeiu 1864"]. 
With regard to the statement of Prof. Newcomb that 1 have only 
given the errors of Hansen's tables with the mean times reduced 
on Le Terrier's scale, 1 must say, in justification of myself, that 
that ia not entirely due to me. I sent in a large number of calcula- 
tioiiH and faets to the Society, containing a comparison between 
every observation o£ the Moon that had been made from 1864 
to 1881 on the Greenwich meridian as compared with Hansen'o 
tables with the mean times as computed in the usual manner and 
as compared with observations when the times were reduced to one 
uniform scafe by the corrections of my theory to reduce them to 
Carliui's scale of time ; and the correoted and uncorrected results 
are shown in this diagram. If that paper has not been printed, the 
fault is not mine. The chart here exhibited is, I think, a satisfactory 
answer to the greater part, of Prof. Newcomb's objections. "With- 
out entering into any theory at aU this chart shows, and it is 
obvious to any one, that the line' of mean vibration or the line above 
and below which the periodic errors rise and fall has continued sen- 
sibly unaltered during 110 years, but that it changed its direction 
about 1S64. For one, I am prepared to say I do not think that any 
computation of long inequalities can possibly reconcile such a 
change aa this. Now comes the question, why do I think of the 
year 1864? Because, in the discussion of the Greenwich obsena- 
tions, we made a difference in our solar tables in that year and 
altered the mean timea. If I had been trying to £1 empirically 
the point of departure, I should not have fixed on 1864, but 1863, 
.uid perhaps even i86o or 1S61 ; but I went to 1864 because there 
was a difference made in our determination of time. With regard to 
my not answering Prof. Newcomb's statement about Carhni'a tables, 
■I was perfectly able to answer it, but I did not like the way in which 
<i2 
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it was put. Neweomh merely tried to prove that my views wers 
impossible, and that thin could not be an explanation of the observed 
£act«, by the aimple statement that as EanHen's tables gave the posi- 
tion of the Moon in Greenwich meaa time, nothing I did afterBarda 
could affect the Agreement between Hansen's tables and the obser- 
vations, not even apparently an alteration of the scale of aiy mean 
times. This appeared to me so curious a way of treating a aerioua 
problem that it called for no answer, and so 1 left it alone. In 
X^;ard to 1858, if the Washinfiton observers have been using, since 
-lS5S,Hanseu'B solar tables, in which the mean motion in longitude 
.of the Mun does differ from that formerly used, then we should ei- 
I pect the difference H — O would run away from 1858 as from 1864J 
'"but the only difference would be between 1858 and 1864, and thia 
ia only a question of 4 seconds of arc altc^ther. 1 had not ft 
' sufficient number of Washington observations to form an opinion 
I on that point or to compare with the Greenwich observaliona. 
I But as the Greenwich observations from 1858 to 1861 show B 
'depression, the first 3" would simply bo used in concealing this 
1 'depression. But whether my views are right or wrong, Prof. 
Kewcomb has not met in the slightest degreo the serious point 
which I have been raising. The (juestion is a phyaical question, 
uid is not a question of mere numbers considered without regard 
'. to the physical facta they stand for ; and there is one point whidi 
indicates the nature of the question. We have all Eieen in the 
habit of saying that when we replaced BesEel's tables by those of 
Le Verrier we changed our estimation of the tropical year by 
i''46 per annum. The tropical year bears a certain ratio to th^ 
of the sidereal day, namely that of the angular velocity of the 
Earth about its aiis to the Sun's mean motion in longitude. We 
have been in the habit of saying that we have been using in all 
cases the true mean solar day ; and although the tropical year and 
the sidereal day are phyaical facts, we have apparently seen no 
difficulty in accepting different estimations of the tropical year. 
By no possibility can changes occur if our time measures were 
placed on a proper physical basis. The difference of estimation of 
i*-46 per annum for the tropical year indicates eiactly the change 
required to destroy the errors in the lunar tables, and yet we are 
naked to believe that this is an accidental coincidence. X was not 
led by any empirical curve to assume the change in the adopted 
Talue of the unit of time, but by the necessity of keeping a con- 
itant ratio between the tropical year and the sidereal day, and be- 
tween the angular velocity of the Earth on its axis and the Son's 
mean motion in longitude. The idew that I have brought forward 
simply assumes the continuity of our measure of time- My theory 
is that the relative position of the meridian and the mean Sun and 
the mean noon must not arbitrarily be changed. If you do this 
you disarrange the whole of the existing tables. I have thus been 
able to account, at all events to my own satisfaction, for the 
existence of the only tmpirical long inequality in Hansen's tables 
of the Moon. It is the long inequality depending upon the actios 
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of Venus on the Earth ; and in my opinion the necessity of the 
introduction of such an inequality which was found necessary hy 
Hansen to completely represent the Greenwich lunar observations 
con be explained, on the general principle of forced vibrations, 
from the fact that the absolute epochs fixed by Bessel from 
Bradley's observations about 1750, and from his own observations 
about iSio, for the determination oE hia precession coustants, were 
fixed without allowing corrections for the long inequality duo to 
the action of Venus discovered by Airy ia the theoretical ejcpres- 
sion of the Sun's mean longitude, and are therefore inconsistent 
with each other ; and this strained condition amongst the difierent 
epochs would be continuetl until fresh determinations shall have 
been made with solar tables freed from this imperfection. An 
inequality thus indirectly introduced would have the same period 
as the original inequality, but not the same epoch, and, iu accord- 
ance with my views, its coefficient would bo between rS" and 25'. 
It appears to me that this is the true explanation of the necessity 
for the introduction of Hansen's empirical inequality with the 
same period as Airy's inequahty. Also the same theory accounts 
for the missing four seconds of secular acceleration in the Moou's 
mean motion. The real point at issue between me and those who 
differ from me is wliether the term of the form 24" , — - i', which 

comes into the expression of the sidereal time at mean noon, con 
or cannot be neglected when we change the adopted value of the 
Sun's mean motion from ji to n+Sn, Professor Newcomh has not 
and no one yet has attempted to deal with this, which is the only 
important point. If the English and American observers all 
commit the same mistake and make the same error at the same 
time, their sidereal times afc mean noon will agree, hut be equally 
in error ; their mean times, therefore, will be equally erroneous, and 
the tabular places brought up for the time of observation will be 
equally discordant with the observed places. 

I think I have met Prof. Newcomb's objections pretty straight- 
forwardly. I cannot enter into the whole of this matter. To 
understand the equations which I have given two things are 
required — that I should explain myself with some clearness, and 
that there should be an efiort on Prof. Newcomb's part to under- 
stand me. Instead of there being any reasonable doubt about the 
epoch from which my ( is measured in the ' Monthly Notices ' for 
May 1883, I have said that the unit of time was changed in 1864 ■ 
and if you change the unit of time you must either correct your ' 
times to the old scale or apply a correction to the Moon's mean 
lon^tude, which, as due to the error in time, commences at the 
Bftme instant as the error in time commences and lasts only as long 
&a the error lasts. 

I liave actually broken off the tabular results with the year 1863 
and itated " here the change of unit took place." 

Mr, Kaohd. What is the deviation between 1858 and 1864 a 
red with the American Ephemeris ? 
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Mr. Stone. These deviations are only 3 or 4 aeconda of arc 
and are disguised by the uegative errors of Hansen's Tablia 
about that time. 

2'/i£ Astronomer Soi/td. This is not a question of a difEereace 
between observation and computation, but of a difference betweea 
two computations. It is a question why there is not a difference . 
between the compulaliona of the Americaa Ephemeria and of tho 
'Nautical Almanac.' 

Mr. Stone. ItetauBe in each case the same mistake has been 

■ made. The terra 24" . — , (' has been neglected in both cases. 

Tlie AstrotKmier Roijal. That is not an explanation of it, for io 
the 'Nautical Almanac," up to 1864, no change had been made in 
I the adopted value of the Sun's motion, so that ^n=0 in that cnss. 
I Mr, Gill, Why are the numerical results nearly the same? 
I Mr. Stone. Simply because in making the change we hava 
1 disturbed the relation between the meridian and the mean Sun ;. 
I And assuming that there was no additional term required, by il» 
I neglect you get only ^^th part of the true difference. 
I The Astronomer Royal. The point is this, that two different* 
\ computers start from 1858 and 1864 respectively and get similar 
I 'results, whereas, according to Mr. Stone, they ought to get results 
I differing by about 4^ seconds. "Why is there not this difference? 
[ 'That is the point Professor Kewcomb puts. 
I Mr. Stone. It is simply the question of the neglect of the term 

The Aitronomer Royal. We have this fact, that from 1858 the- 
American Ephemeris adopted a nen- value of the motion of tho 
Sun, which is practically the same as Le Terrier's. Up to the 
beginning of 1 804 the English ' Nautical Almanac ' used Bessel'B. 
What we want to know is wliether the English ' Hautical Almanac ' 
was right at the end of 1863, or the American Ephemeris, because 
the two agree at that time in the pbees of the Moon, though, 
adopting different values of the Sun's motion. Ono or other- 
should be wrong according to Mr. Stone's view. 

Mr. Stone. When you speak of riglit or wrong, it is a questiDa' 

whether you neglect this term 34" . — . (' or not. If yon neglect' 

it, the separation of tho two expressions is exceedingly slow. 
Prof. Newcomb compares the numerical values without taking this 
term into account. The whole difference between me and those 
who differ from me is whether this term is absolutely required car 
not when n is changed in n+hi and we determine our mean timea 
from the sidereal timea at mean noon, or through these sidereal 
times at mean noon refer the right ascensions and north-polar' 
distances derived directly from the tables to the meridian ffff 
. comparison with observation. If this term is required to secure 
continuity in our measures of time, I must be right; if it is not 
required then I must be wrong, for you will get a different 
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right ascension and north-polar distance on the meridian according 
03 you reject or retain thia term. 

Colanel Tupman. I have a paper, sent br Dr. Copeliiud, Bug- 
gesting improvements in the transit-circle. There are two main 
features which he desires me to point out. He proposes to hare 
two object-glasses o£ precisely equal foca! length, one at each end 
o£ the main tube. Fidncia] lines are engraved on the exterior 
aurfaces. There is supposed to be no difiicnlty in making these 
lenses of equal focal length. Tbis pUn enables the telescope to 
be reversed end for end. The next feature is that the eyepiece 
or apparatus for examining the tiducial lines, instead of being 
attached to the tube, ia attacbed to a framework revolving on the 
axis. This eyepiece can be turned over to either end, and exerts 
no weight on the tube. There is also the flotation in mercury, 
as suggested by Mr. Common. 

Mr. Ranyard. Where is the eyepiece ? 

Ciilonel Tvpmaii. It is supported by the revolving frame. The 
lines are engraved on the external surfiices of the object-glasses. 
The external surface of one object-glass is exactly in the focus 
of the other object-glass, these being exactly equidistant from the 
horizontal axis. 

Mr. QUI. There are many constants in a transit-circle which 
could be eliminated by two object-glasses, to be used alternately, 
one at the eye end, and the other at the opposite end ; but it ia a 
question whether such a thing is practicable in a real instrument, 
I somewhat doubt it unless you could introduce a lens in the form of 
a Barlow-lens whieh could be moved in the tube; but that would in- 
troduce errors almost greater than at present. We have overlooked 
the old form, introduced by Struve and Bepsold, of the interchange- 
able object-glass and the eye end, which in most forms of inatm- 
ment will eliminate nearly the whole of the systematic errors con- 
nected with flexure, if capable of reversal. It has been said that 
if an instrument ia reversed it becomes a new instrument. There 
is one sense in which that is true ; if the bearings or the pivots are 
slightly different, you may have different errors in the two positions. 
But if the pivots A and B rest on bearings A' and B', and if you 
now simply reverse the instrument so that the pivot A rests on 
the bearing B', and the pivot B on the bearing A', I defy any one 
to prove or show the remotest grounds for suspecting that the 
absolute flexures are changed, or that any change is produced 
except possibly minute changes in the errors o£ the axis of rotation, 
and these can be very easily determined. I think it is capable 
of proof that with interchaoge of object-glass and eye end, and 
with reversion of the pivots on the bearings, every conceivable in- 
strumental error can be eliminated from the observationa, so far 
as lateral or vertical flexure is concerned. But that is a question 
which can be settled both practically and theoretically. 

The President. Mr. Gill, I believe, has an interesting ci 
cation to make. 

Mr. out. The communication I have to make is ai 
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continuation of a statement I made nt the March meeting, that 
bad prepared a scheme for the infeatigation of thepaniUax of stars, 
but that the carrying it out in the southem hemisphere depended 
on the generosity of the Lords Commissioners of the Admiralty in 
providing me with a heliometer necessary for the purpose. I have 
this afternoon had an interview with the authorities of lie? i 
Majesty's Treasury, and am permitted to state that they will not 
be wanting in the necessary generoaity. (Applause.) 

Mr. Ranyard read a paper entitled " Note on the Cause of the 
Blurred Patches in Instantaneous Photogtapha of the Sun." Ha 
said :^"The beautiful photographs of the Bun taken at Meudon by 
M. Janssen exhibit curious patches of a lighter shade within which 
the definition of the rice-grain structure of the photosphere is 
interfered with. M. Janssen is inclined to attribute theB6 patchea 
to solar clouds or gaseous masses above the photosphere, which hs 
Bupposes change Tery rapidly. I have recently been making soma 
e:iperiments whicli show that similar indistinct lighter patches oa 
instantaneous photographs of the Sun may be caused by current! 
of heated air. The experiments have been mode with a reflecting- 
telescope with a heavy iron tube. If the image of a bright star is 
observed out of focus on any ordinary night, ripples of light may- 
be seen passing across the bright disk, which is really the image oE 
the speculum with the flat projected on its centre. That thesa 
ripples are due to the unequal refraction of heated-air currents 
may be proved by placing a heated body in the tube of the telescope. 
I made use of a hot iron chisel, which I placed in difierent parts of 
the mouth of the telescope, and let down the tube by a string. 
This greatly increased the distinctness of the ripples, as well aa 
the velocity with which they passed across the image. The dark 
lines corresponding to the supports of the fiat enabled one to 
loH^alize the part of the tube from which the heated air was rising 
and showed that it corresponded with the plaee where the hot 
piece of iron was held. Though these ripples are only seen when 
■the star is out of focus, they must ailect the sharpness of the imago 
in focus, and cause scattered light around it. In the image of a 
uniform bright disk their effect would evidently be to give rise to 
areas of greater and less brightness, which would float across the 
field as the heated air rises in front of the telescope. In order to 
test this, I took some instantaneous photagraphs of the Sun with 
a piece of heated iron in the mouth of the telescope, and also when 
the Sun was seen just above a heated roof. In both coses the 
limb of the Sun is much distorted, and brighter areas are seen ex- 
tending on to the disk. In the case of the photograph taken with 
the hot iron in the mouth of the telescope, the brighter areas have 
a tree-like form, and they appear to have some connection with. 
the irregularities of the limb. ' Mr. Eanyard exhibited some pho- 
tographs to the Meeting ; they were taken iu a camera seven feat 
eIx inches loug, attached to the side of an eighteen-inch telescope 
of nine feet focal length. The light is reflected from the flat of tha 
telescope as in the ordinary Kewtonian form, and 
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by a eeeond flnt into the camera, which is provided with a Dall- 
meyer leus, giving an image of the Sim Bhoul thirty incheB in 
diameter. 

Mr. Common. I did not hear exactly how Mr, Eanyard got 
these photographs. The important port is the exact width of the 
ahuttep. 

Mr. Banyard. The width was three eighths of an inch. I 
cannot estimate with great exactness the time of espotiure. 
Jonsaen estimates it at -y^^ of a second ; I think mine wa& not 
^ of a second. 

Mr. Common. The state of the air and sky &c, will tell in this 
work, bat I expected Mr, Eanyard used very mnch less than three 
eighths of an inch. With a fine aperture in the shutter jou get 
diffraction and no image, hut if yon have a wide opening, yon get 
rid of atmospheric and light disturbances. I cannot account for 
Mr. Hanyard's images being so bad by any instrumental means he 
has used. It must be either the sky or the telescope that was ia 
fault; and if not the telescope, the magnifying arrangement. 

Mr, Ranyard. It was by placing tiie hot iron in the tube and 
taking the image above it. 

Mr. Common. I have no doubt with perseverance you can get 
bad photographs ; but the important question is how to get good 
ones. 

Mr. Manyard. A great help ia to know the cause of particular 
failure. 

Mr. Newall. I have made spots on the 8nn a study ; I began 
with a z-inch object-glass, and in thre^ years mode upwards of 
loo eketches. I have heard of sudden movements in the solar 
spots, but the only sudden movement I ever observed was 
when I saw a spot suddenly divide into two. I had a little 
patience to watch, and the spot came back ^ain to its original 
ahape. A sharp thin cloud had cut the spot in two, and when 
the cloud passed away it resumed its original form. Perhaps 
that is the cause of a good many of these suppo^^ed rapid move- 
ments of solar spots. 

The Rfv. Mr. Howlett. It is now nearly a quarter of a century 
since I first began to draw sun-spots. When one thinks of the 
splendid instruments now being used by some Fellows of this 
Society, 1 am almost ashamed to speak of my 3-inch achromatic, 
but it admits abundance of light, and there is no question that 
optical apphances on a smaU scale are trustworthy. My time 
for looking at the Sun was generally early in the morning, when 
the disturbing effects of currents of the atmosphere and its different 
reflecting powers and properties inferred to by Mr. Eanyard are at a 
minimum. When the Sun is in a general state of tremor, this distor- 
tion is, to some extent, communicated to ever)" feature, andtheref ore 
when you are looking carefully at the Sun yon can oft«n only depict 
at interrupted momenta the real state of the disk. The method I 
pursued was similar to that of Pather Perry. I projected the Sim's 
a a screen, so aa to obtain a disk of about jz inches b 
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diameter, or about i inch to n minute of arc. 1 make the drawings I 
on ft plate of ground-^lasa, and flood it with Canada balsam ta I 
restore the transpareDcy. I propose to show you some o£ the moat 1 
eharaL'terialic spota which have appeared during the last 25 yeara. i 
What the veiled epots which Father Perry referred to at the last 1 
Meeting nre, I cannot imagine. I am sure that hundreds and j 
thoiuandii of times, when ^King at the iin^e of the Sun, 1 havs I 
Been all the granulations and striffi and other delic-ate features, but 1 
nothing like veiled spots. [Urawings of aeveral spots were shown, 
minified on a screen by lime-light, Mr. Howlett mentioning the 
chief points of interest.] Referring to the faculre, Mr. Howlett 
eaid they are faJrty stationary. He supposes the reason we do note 
Bee them in tlie centre of the disk is because they are nut intriH'- 
sically much brighter than the photosphere, but when they drair 
towards the limb of the Sun they become visible. Whether they 
are clouds or mountains of light, their summits may suffer leu 
absorption of light by the solar atmosphere than the plains out of 
which they rise, and that may be the reason why we see them so 
distinctly near the Bun's limb. Mr.Houlett reuiarked that he had 
no further theories to propose, but he could mention hundreds of 
other remarkable changes ibat might not be unworthy of the atten- 
tion of this Society. [Thauks were voted to Mr. Howlett for hii 
explanations and exhibition of his drawings.] 

The following papers were also announced : — 

0. M. Sfiibroke. " Fourth Catalogue of Micrometrical Measures 
of Double Stars made at the Temple Observatory, Uugby.'' 

J. E. Qore. " On a new Star in Monoceroa." 

B. S. Nmmtt. " The Nebula in Orion." 

Df. J. Moi-rimn, "The Apparent Orbit of a Satellite of a 
superior Planet," 

H. Pratt. "The Physical Features of Saturn." 

A. Marth. "Ephemeris of the Satellite of Neptune, 1884-^85." 

A. Marth. " Ephemerides of the Satellites of Saturn, 1884-85." 

E. J. SloM. " On Professor Neweomb's Empirical Corrections 
as a means of Eestoring an Agreement between Theory and Obser- 
vation in the case of the Moon." 

A, A. Common. "Paint Stars near Alcyone, and near (3' and/3* 
Capricorni." 

The following gentlemen were elected Fellows of the Society ; — 
Mr. Robert Stuart Cailcott, and Samuel Johnson, M.B. 

The Meeting adjourued at 10'' 10" p.m. 



The Micrometer, 

It is a well-worn adage that " science is measurement," but of no 
HL'ienee is this so true as of astronomy, and a complete history of 
llio gradual development of astronomical measuring instruments, 
Kud of the increased accuracy of the observations made by their 
Uluunii would fall little short of being a liistory of modem 4Btn>- 




The Micrometer. 

Qomj itseU. The subject therefore of the construction and use of 
micrometers is one of the most important on which a practical 
astronomer «ia treat. It is gratifying therefore to find thivt the 
preparation of the article on the Micrometer, in the edition of the 
' Encyclopffidia Britanniea' now in course oE issue, has been placed 
in hands so thoroughly able and practised aa those of Dr. Gill. 

I)r. Ml does not spend much time or space on the history of the 
micrometer; and, indeed, no very useful purpose would have been 
served by an account of the long series of minute alterations which 
have finally resulted in the perfected instruments we now possess. 
He gives, however, an account of the earliest form of micrometer, 
which we owe to the genius of Gascoigne, the friend of Crabtree and 
Horros, and which in bis hands proved capable of results of very 
considerable accuracy, and refers briefly to the micrometers of 
Hnygena, Auzout, and Picard, and to the introductioa of spider- 
weba in place of metallic wires ; but beyond this the gradual evolu- 
tion of the modem forms of micrometer ia not traced out in detail. 
Dr. Gill preferring to give a careful description of those forms 
which practical experience has shown to be best adapted for their 
work. These deacriptiona are rendered clearer and more connected 
by the classification of the modem filar micrometer under five types, 
one or more iostrmnents being fully discussed under each type. 
Of the five types, the first is the ordinary English form with two 
independently moving webs ; this form is due to Troiighton, and 
is described in detail with improvements since made ia it by Simms, 
Cooke, and others. These consist of the introduction of two 
aprings to each slide, in order to attain aymraetry and avoid "loss 
of time," and in an alteration in the mode of communicating motion 
to the slides. Dr. Gill criticizes the method of giring the screw a 
spheric^ bearing resting in a hollow tone as demanding " an almost 
inconceivable accuracy of construction," and prefers the method 
adopted in Hepsold's and the Lindsay-Gill reading micrometers, 
where the screw passes through cylindrical holes and its eni bears 
upon a firm base plate. A alight confusion is introduced into the 
description of the latter instrument by the repetition in the diagram 
of the same letter a in two entirely different places. The second 
type, the ordinary German form, differs from the first in that one 
of the webs is moved by a coarse screw which has no divided head, 
and the Mere micrometer of the Cape Observatory, made on 
Fratinhofer's model, is described in illustration of this form. The 
third type embraces micrometers with only one screw ; reading 
micrometers are therefore described under this heading. The fourth 
type possesses an important advantage over the others in having a 
screw head, by which a fine movement can be given to the whole 
micrometer bo3 in the direction of the axis of the micrometer 
screw. The micrometer constructed by Eepsold for the Cape 
Observatory is very fully described in illustration of this type, and 
it certainly would seem to deserve the very high praise bestowed 
upon it, for every regard seems to have been paid to the conve- 
nience of the observer, and the workmaDship is of very high 
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oharttctor. With the highest powers " the webs can be brought 
into apparent contact witb such pi-ecisioD and delicacy that the 
uncertainty of meaaurement seeraa to lie as much in the estiniatdoa, 
oE the fraction of the division of the head, as in the accuracy oE 
the contact." The 6flh type consists of niiurometera with two eye- 
pieces, for meaauring larger angular distances than can be effected 
by the ordinary forms. Of theae, the best ia Prof. Pritchard's 
iugenioua " du])!ex " micrometer by Gruhb, and a brief but aufll- 
cient description of it ia given. Dr. Gill, however, is clear that 
"Prof. Pritchard claims too much'' for it "when he eatimatea its 
work aa equal ia accuracy with that of the heliometer," It has, 
however, certainly done good work. 

The most considerable portion of the article is taken up ndth the. 
heliometer, the history and descnptiou of which takes more spacq 
than all the varied forms of micrometers put together. A captioui 
critic might object that the heliometer is scarcely a micrometer in 
the sense in which the word is defined in the opening words of thft 
article, thatit is already sufficiently ehiborated to rank as a distinct 
iufltrument, and that the information here given might have more 
fittingly formed the subject of a separate paper. This portion of' 
the article is, however, perhaps even more valuable than the rest, 
jas it ia a careful description of an instrumeat of precision, which 
IB destined to a wider and more general employment than hot 
fallen to it at present, by an observer in whose skilful hands it hoi 
already performed work of the very highest importance. Bessel'» 
heliometer, that of the Sadcli&e Observatory, those ordered for ths 
Bussian Transit of Venus espeditions in 1874, and the new one 
for Tale College, New Haven, U.S., are described at length. On 
the other hand, not much attention ia given to the converse of the 
heliometer, the double-image mierometers with divided lenses, the 
Airy micrometer especially being aomewhat slurred over. The 
various micrometers which involve the employment of the diurnij 
motion are briefly touched upon, thia section ending with a well- 
merited tribute of admiration to Prof, Petera, who haa planned to 
map allstara down to the 14th magnitude between declinatioa +30° 
ond —30°, and who haa already puhliahed 20 charts of this series 
in which ail the atars down to the nth magnitude have been 
actually ohaerved, and those down to the 14th filled in by alignment; 
and when " all this results from the unaided labour of a single observer, 
we find that our ideas of the possible have to be modified, when such 
a man undertakea a work with persistent unity of purpose for more 
than twenty years." 

A notice of Burton and Grubb'a ghost micrometer, to which too 
little attention has hitherto been paid by observers, but which may 
ultimately aupersede the filar micrometer, concludes this very able 
and complete account of the different orders of astronomiciJ 
micrometers. 
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COBEESPONDENCE. 

To iht Editor of • The Observatory.' 
Shadows cast hy Faculee. 



It may bo worth while, in connection with the curioua 
Bobservation ot M. Trouvelot, and the confirmation of it 1 think I 
i obtained (tirfe'Obseri-atory,' No. 80, p. 170), to call the attention of 
I yoiir readers to afew facta bearing oa the poaeibility of the existence 
I of such shadows as those supposed to be seen by ua, facta which 
f even seem to render their occurrence very probable. The theories 
i-spotB are so conflicting that anything tending to remove the 
confusion is very welcome, and should not be condemned as a priori 
impossible, on the ground of any eaistiug theory. 

it is clear that one condition of the existence of a true shadow 
cast by the upper layer of lb© photosphere on the penumbra of a 
spot is that the iauer side of the upper layer should radiate less 
light than the outer side ; in other words, that the most brilliant 
light is produced just on the surface of the Sun a globe. Now there 
are cooaiderations which at least favour this view. The penumbra, 
which ia, usually at least, beneath the general aurface level, is Jeaa 
bright than the surface, the umbra and nucletia at greater deptha 
much darker. Thia is usually attributed, and is no doubt partly 
due, to toasses of abaorbing gases in the spot. But that, I think, 
can hardly fully account for it, as the spectra of the penumbra and 
umbra show ijeaeral as well as selective absorption. Now if this 
general absorption were caused by the gases of the Sun's atmosphere 
It ought to cause not only a darkening, but a reddenini/ of tlio 
penumbra, and the nucleus especially would be dark red in i 
parison to the general body of the solar surface. The limb of the 
Sun ia thus reddened by absorption of the violet part of the spectrum 
according to Prof. Langley'a observations. Now the penumbra i 
not reddash, bat has always appeared to me more pure in it 
vikiteiiess than the surface, though radiating less tight. 

Moreover the penumbra is not always below the photospheri 
surface. It certainly is in most cases ; but 1 have seen apota which 
near the limb looked more like elevations than depressions, and the 
observations referred to in Young's treatise on the Sun can hardly 
be looked upon as decisive of all eases. The penumbra at all ei 
is sometimes much less depressed than at others, and does not 
appear greatly or at all brighter at such times. These considerations 
point to a less intrinsic brightness for the penumbra than for the 
surface. Moreover there are many reaaons known to astronomers 
for our believing that the mass of the Sun below the sui'face ia 
fitted by its condition to radiate than at the surface. 

If the penumbra be less bright, it will be partly illuminated by a 
fierce reflection from above, as well as directly by lofty faculse 
round the edge of the apwt ; an overhanging edge will then cut off 
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this light and cast a shadow, Herachel's old theory of the spota 
was deduced by one who was a keen observer, and was suggested 
directly by the appearances observed ; only on his aasumptions ths 
peniinibra should have been equally bright, or brighter at the edge 
of the spot, while the opposil« is the case in fact. But his ideas 
of a darker [i. f. less radiating) inner layer, capable of reflection of 
the light from the surface nna brilliant atmosphere above, deaeiVe 
consideration in view of M, Trouvelot'a observation, which, from 
your occDUDt, he seems to have been almost forced to interpret aa a 
tkadoio in the San. The circuraatanoes required by the explanation 
1 have indicated were alao present, as lofty facula overhanging and 
surrounding the spot doic to iti fflje are shown in his dniwiag aa 
iu mine ; and I, at least, had no thought when making it of con- 
necting this with the probability of the formation of a shadow. 
To urn faithfully, 



Barrhead, Scotland, 
I JE4, Ma;. 



Edwabd B, Kiek. 
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The Eclipse of Pericles. 
Bib,— 

In his excellent and useful little book, ' Eclipses Fast and 
Future,' the Eev. S. J. Johnson refers amongst others to the solar 
eclipse which occurred in the first year of the Feloponnesian war, 
and in reference to which Plutarch t^lls ua that Pericles endeavoured 
by an illustration to remove the auperstitious fears of the pilot of 
his boat. The date generally accepted for this event is b.o, 431 ; 
and an eclipse of the Kun occurred 00 the 3rd of August in that 
year, which is usually supposed to be the one in question. Mr. 
Johnson, however, on the ground that this eclipse was more partial 
than had been thought (the obscuration not eaceediog seven tenths 
of the Sun's diameter), proposes to substitute for it that of 
March 30, B.C. 433, thus carrying back the outbreak of the Pelo- 
ponnesian war to a date two years earlier. Now without entering 
mto a dispute about the exact season of the year implied in the 
word OfpDt, which Mr. Johnson thinks may in that country have 
been taken to include a time as early aa the end of March, I 
would Buhmit that it is quite impossible that all the events of the 
campaign as narrated by Thucydidea could have occurred before 
that time. We have the attempt of the Thebans to surprise 
Platiea and ils failure ; the march of the Spartan army into Bceotia 
under King Archidamus; the long and inofiectual siege of (Enoe; 
the slow march into Attica ; the long encampment at Achamte ; 
the final retreat of Archidamus, on finding that he could not 
succeed in drawing the Athenians, restrained by Periclea, into aa 
engagement. ]t was only after the retreat had actually begun 
that the latter fitted out a naval force to ravage the coasts of 
Peloponnesus ; and it was at the embarkation of this that Pericles, 
according to Plutarch, held up his cloak to re-assure the pilot, 
frightened by the eclipse, and told hira the only difference between 
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I t^at and the pbeaometioii was that something larji^er than his 
I cloak (he does not seem to have exj>laLaed what) caused the 
obscuration of the Sua. Now all theaa events could not have 
token place before the 30th of March, whilst the beginning of 
August appears to be about the time required by the history j so 
J contend that we need hnve little doubt on these grounds that 
the eclipse of August 3rd, B.C. 43r, is the one alluded to. 

Perhaps, for the fuJI apprecinlioii of other points, yon wilt allow 
me to quote the passage of Thucydides in which the eclipse is 
mentioned. "We need not stop to smile at the shrewdness which 
that historian evidently thought that he showed in noticing that an 
eclipse of the Sun always occurred about tho time of New Moon. 
He says (book ii. c. 28) : — 

Toli F ai'TDV Olpous voujii)i'/y HUTU ireXi(i iji', iHairtp Kni ^lii-of foKti 
ivfnAijpoiOij, yEvoiieyos (iiii'oei37s tai aarfpaii- rinai' cxipayei'TUiv. 

The reason 1 have quoted this passage is that Mr. Johnson 
argues that the circumstances agree better with the eclipse of 
March 30, b.c. 433, than with that of August 3, B.C. 431, both 
because the former eclipse was larger in amount of obscuration, 
and because it occurred earUer in the day (soon after noou, 
vhilst the latter was tow'ards evening). But surely this last 
ftt^ument (which appears of most weight, as both eclipses were 
only partial), might much more forcibly be used the other way. 
Por a parliaJ eclipse would be much more likely to be noticed 
as thus described when the Sun was rather low in the heavens 
than when near the meridian; and, we may add, the visibility 
of a few stars (perhaps the expression is exaggerated, and only 
the planet Venus was really seen) would also be more easily 
explained during an eclipse, which, although partwl, occurred 
whilst the Sun was at a small altitude in the «ky. I for oue 
see, therefore, no reason in this account for seeking to alter the 
ordinary historic dat* of the commencement of the Peloponoesiau 
war, viit. b.c 431, 

Tours faithfully, 

Blsckheath, 1884, May m. W. T. Ltsjj. 



TTie Nature and Depth of the Dark Markings on Venus. 
Sib,— 

But little appears to be known concerning the nature of the 
dark spots visible on Venus, as to whether they may be depressions 
or elevations, or merely surface colourings, no doubt chiefly from 
the difficulty usually experienced in seeing them distinctly. It has 
been surmised, indeed, that a remarkable flattening of the circular 
limb was caused by one of the large dark spots seen in profile, and 
that consequently the spot would be of enormous depth, but 
apparently without much certainty. 
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During the paat two months I have been paying considerable 
attention to this fascinating planet, which is rendered the more 
interesring from the difficulty with which the details of the surface 
can be seeo ; and although the results are chiefljr negative as 
regards the depth of these large dark patches, still BOme few things 
were observed in connection with them, from which it appears 
that these objects actually are depressions, aod from which it will 
be possible even to give an estimate, though o£ course one of 
extreme roughness, of their probable depth. 

In ordinary cases when the dark markings are visible on tha 
terminator, nothing peculiar is to be seen about them. The spot 
indeed appears darker, but it has no visible effect on the regularity 
or evenness at the curve of the terminator ; and from this it 
would appear that these features are not generally of very extreme 
depth, such as would enable thora to cause a noticeable flBtf«ning of 
the limb. But in a few cases when a large, very dark and plain spot 
was in this situation, it was seen to cause a slight, though distinctly 
perceptible, hollowing of the terminator. This vaa observed, tor 
instance, on April iztli, at 7'' lo"", when the west part of one of 
the darkest and plainest markings lately visible was just emerging 
into the enlightened part of the planet, and caused a plain, pretty 
deep, hollowing of the terminator. 

The most conclusive evidence, however, of depth is afforded by a 
curious narrow dark band which has been naible since April 24th. 
It commences at the terminator just north of the south bom, and at 
the present time runs nearly parallel to the limb almost as far north 
as the middle of the west limb. It is usually an eaay object to see, 
and is always visible in the present situation of the planet, which 
it completely encircles. This band generally causes a distinct 
small indentation of the terminator just north of the southern. 
cusp ; but occasionally at tbis point, when the band is unusuaUy 
dark and marked, so as to be a conspicuous and striking object, 
there occurs not merely a slight indentation, but a deep narrow 
hollow, resembling the mouth of a river, a resemblance which is 
intensified by the dark narrow band continuing it onwards. How 
deep this indentation actually is at such times it is difficult to say, 
because the streak itself there appears almost black, but it cer- 
tainly seems to run nearly i" of arc into the bright part of the 
planet. 

The dark spots are clearly of insufficient depth, however, to 
cause any visible flattening of the circular limb. I have fre- 
quently examined the outline of this planet carefully under most 
favourable circumstance a as regards definition, and at the times 
when the darkest and plainest spots should be on the limb, but 
without being able to see the slightest certain indication of any 
such flattening, although when the air is unsteady fictitious 
flattenings appear at different points all round the limb. 

It appeal's probable therefore, from my observations, that tho 
depth of the deepest of the large dark spots does not eieeed four 
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or fiTe miles, and that the ordinary spots probably do not reach to 
hal£ that aiaouat ; whilst the depth ol: the deepest part of the 
dark band visible towards the south may amount to over lo miles, 
perhaps considerably more, as this feature has not lately been in 
a position very favourable for ascertaining its depth. With 
regard to this laat mentioned object, it is well known that Scliroter 
Bometimes observed the south horn to be rounded, with a detached 
bright point, from which he inferred the presence of a mountain 
as much as 37 miles in height. Sow the position of this dark 
band or streak is such, that in a somewhat difEerent situation of 
the planet it would, if of sufficient depth, cause some such appear- 
ance. It therefore appears probable that this phenomenon is 
caused, not by the presence of a mountain, or mnge of mountains, 
of this enormous ele^-ation, but by a comparatively narrow talley 
or depression of perhaps nearly equal depth. It is possible, too, 
that this dee^ valley may, in a different position of the plauet, 
cause a flattemng of the limb, like that which has been observed 
near the south horn. 

As to the real nature of these dark spots, there is of course 
little certainty. Since, however, we know, from various circum- 
stances, that Yenus has a denser atmosphere than ours, and that 
the spectroscope shows absorption lines, due probably to the 
presence of aqueous vapour in the atmosphere of this planet, it 
may be inferred that in the lower depths of these vast depressions 
water is present in considerable quantities, so as to form, in fact, 
oceans and seas. A. Siaslby Wu.LiAJdB. 

Weat Brighton, 1SS4, June 3. 
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The last two observations 
1 in obtaining during the past 



of the red spot, which I suo- 
opposition, were as follows : — 



June I 



On 0.M, 



Xongitude. 



I^CMded ii 

^^F 9 35 9S-5 

Comparing these with an observation made here on 1883, Aug, 23, 
16'' 48™, it appears that the rotation of the spot has been g* 55"" 
39''i, which is the same as during the preceding apparition. 

The dark transit of the first satellite on May 19, referred to in 
the ' Observatory,' No. 86, p. 176, really referred to the fourth 
satellite. The error arose from a mistake in the identification o£ 
the satellites and their shadows, several of which were presented 
on the disk at the same time. Tours faitlifully, 

W. F. DESMUfa. 
Biistol, 1884, June ^o. 
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NOTES. 

BoTAL OBSEBTiTosY, ORBEirwiCH. — The anniutl visitatioii of t 
Koyal Obeenatorv, Greenwich, tooi pUce on Satorday, Jnne 
when Mr. W, H. M. Chriatte, the Astronraner Bojal, preeeuted 1 
Beport to the Board of VJaitore. The Report, which bears refereno 
to the year ending 1884 May 20, infonne ob, under the hi 
Buildings, Grounds, and Movable Property, that the new dome 
the LosseJi telescope was completed by Uesers. T. Cooke and Sonl 
at the end of last March, and is in erery respect salisfactory. ' 
is 30 feet in diameter, covered with papier m^he on an 
framework, and turns nitfa great ease : the arrangement of tin 
shutter also appears Ui leave nothing to be desired as regards 
ease of manipulation. After the completion of the dome, tfa& 
carpenters' work on the flooring Sic, of the building and t^ 
attachment of the observing stage (which is fised to the dome) 
have necessarily occupied much time, and the building Is hardl^ 
yet complete in aU details. 

A 6-inch equatoreol by T. Cooke and Sons has been transferred to 
the Observatory by the Transit of Venus Committee, with the 
aanction of the TreaBva-y, to replace the Nayior equatoreal lost in 
the ' City of Brussels.' 

There is no change of importance to notice in the Transit -Circle, 
which has been kept in good working order, A reversion-priam 
for use with the collimators as well as with the transit-circle is 
being made by Messrs. Troughton and Simms. The Sun, Moon, 
planets, and fundamental stars have been regularly observed 
throughout the year, together with other stars from a working 
catalogue of 2600 stars, comprising all stars down to the sixth 
magnitude inclusive which have not been observed since i860. 
Considerable progress has been made in obtaining the requisite 
number of observations of each star, and there is a good prospect that 
by the end of nest year, when it is proposed to form a new Nine- 
Tear Catalogue, the whole of the stars will be cleared off. The 
annual catalogue of stars observed in 1SS3 contains about 1550 
stars. 

The numbep of observations made in the year ending May 20 
was — Transits 5213, Zenith Distances 4696. 

The investigation of personal equations has been completed fop 
the year 18S3. 

The discordance between the nadir observation and the mean of 
the results from refleiion observations of stars north aiid south of 
the zenith, which has gradually increased since the year 1875, 
still continues and has not yet been traced to its source. The 
mean correction to the nadir observation indicated by the observa- 
tions of 1883 was — o''45, with considerable fluctuations in the 
course of the year, the mean discordance for the months of June 
and July being inseuBible. The correction deduced from the first 
four mouths of the present year is — o"-34. Determinations of 
flexure by means of the collimators have been made on 1S83 



1884.] Notes. 203 

October 31, November 2, and November S, tbe reauJtmg valuoa 
(found by three differeat observers) being — o""39, — o""75, and 
— o"'2o. The mean of five determination a majie in 1883 ia 
— o*-49, whilat the mean of nine accordant determinations in the 
period from 1879 to 1882 ia ■j-a"-!^. The value of the flexure 
found in 1883 has the same atgn as in the period from 1S67 to 
1877. The correction for B—D, the error of assumed colatitude, 
and the poaition of the echptic have been investigated, and the 
deduction at geocentric and hehocentric errors for the planetary 
results is complete for 1883, The correction for discordance 
between reflexion and direct ohaervationa of stura, deduced from 
observations in 1883, wliich extend from Z.D. 72° north to Z.D. 
7ij°south,is -o"'o3 -fo"-6g sinZ.D, Theassumedformulan+ft 
sin z represents the obserrations fairly well throughout the whole 
range of zenith-distance. The value found for the coiatitude 
from the observations of 1883 is 38° 31' 2i"-86, very slightly 
smaller than the assumed value ; the correction to the tabula 
obliquity of the ecliptic is +o''-i5 ; and the discordance between 
the results from the summer and winter aolstiees is — o"'3z. The 
mean error of the Moon's tabular place is only -|-o"-o3 in K.A. and 
-|-o"'42 in longitude, as deduced from the meridian observations 
of 1883. In this year Prof. Newcomb'a corrections to Hansen'a 
tables have been applied in the Nautical Almanac, so that the 
comparison has reference to Hansen's theory without his empirical 
tereo of long period (intended to represent the direct action of 
Venus) and with an empirical alteration in the epoch of the 
inequality resulting from the indirect action of Venua. The 
mean error in B.A. of Hansen's tables, uncorrected, was +o''82 
for the year i88z. 

The obeervationa with the altazimuth have been reatricted to the 
period from last quarter to first quarter in each lunation. 

The whole number of places of the Moon obaerved with the 
transit-circle ia 109, with the altazimuth 79. 

The Moon's diameter has been measured with the transit-circle 
once in K.A, and ij times in N.P.D., and with the altaaimutb 
twice in Z.D. 

The mean solar clock, made many years ago by Shepherd and 
Son, haa on several occasions in the past year stopped through 
fiiilure in the electric contact made by the pendulum. Mr. 
Shepherd luis proposed an improved form of electric escapement 
(deacribed pott, p. 211), which has been fitted to a pendulum 
placed in the North Dome for experiment. Meanwhile, in order 
to avoid the inconvenience caused by the stopping of the mean 
solar clock, which sends the hourly time-signals to the Post Office 
for gwieral distribiition, one of the Transit of Venus clocks (Dent 
joiz) has been fitted by Messrs. B. Dent and Co. with the 
requisite contact springs, so that it can be used at any time in 
place of the electric mean solar clock, and a relay adapted for 
driving the sympathetic clocks by means of the clock Dent z 
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With the Bellez Zenith Tube about 50 tranette of y Draconis 
over the 30 wires have been taken in order to determine the scale- 
value correxpondiDg to diSereat temperatures and different readings 
of the focal length. It is proposed to continue these observations 
daring the present year, with special att«ntioD to the focal 
adjuHtment. 

EquaioreaU, — The Lassell equatoreal baa required a number of 
small repairs and general cleaning, some parts of the mounting 
having begn probably strained in proceMs of removal, the bearings 
in partieolar having suffered from wear and subsequent disuse, 
so that it has been necessary to rai:<e the instrument and 
re-grind these in several lufltances. The mirror has been cleaned, 
and appears to be in very good condition as regards polish. The 
definition on stars seems to be very good as far as it has been 
practicable to test it before the mounting of the telescope has been 
put iuto proper order. The delay in the completion of the dome 
lias necessarily delayed the work on the instrument, which ia now 
rapidly advancing to completion. 

With the Spectroscope attached to the S.E. Equatoreal the solar 
prominences have been obserred on 21 days, and four sun-spots 
nave been examined on 5 days with reference to the broadening of 
lines in their spectra. Displacements of the hydrogen lines in the 
spectra of the prominences and chromosphere, and reversals of the 
metallic lines have been noticed much more frequently than in 
preceding years. For the determination of motions of stars in 
the line of sight, 41 2 measures have been made of the displacement 
of the F line in the spectra of 4S stars, 91 measures of the b lines 
in 19 stars, and 2 measures of the X) lines in one star, besides 
measures of the displacements of the b and F lines in the spectra 
of the east and west !im.bs of Jupiter, and in the spectra of Venus 
and Mars, and comparisons with lines in the Moon or sky 
spectrum made in the course of every night's obsei-vationB of star- 
motions, or on the following morning, as a check on the adjustment 
of the spectroscope. Bome preliminary measures have aJso been 
made of the F line in the spectrum of the Orion nebula. The 
progressive change in the motion of Sirius, from recession to 
approach, alluded to in the last two Beports, is fully confirmed by 
numerous observations since last autumn, and a change of the 
same character is indicated in the case of Procyon. A diBCussion 
of the measures of all the stars observed here shows that the 
reeults of the four periods^i875 June to 1S77 May, 1877 June 
to 1880 December, 1881 January to 1882 March 10, 1882 March 11 
to 1S84 March 31, in each of which the iDstrumentol conditiimB 
were different — accord generally within the limits of the probable 
errors, and that there is no systematic change from recession to 
approach, so that the presumption against error arising from 
defective instrumental adjustment appears to be strong. The 
spectrum of Comet h 1883 (Pons-Brooka) was examined on two 
nights, and at the request of Dr. Konholy a search was made on 



five nights for bright Hues in the flpectrum of ij Ceti, but tlieir 
supposed eiishsnce was not confirmed. 

Ib the twelve months ending 1884 May 20 photographs of the 
Sun have been taken on aig days, and of these 50? have been 
selected for preservation. There were four days on which the 
Son's disk was observed to be free from spots. The mean spotted 
area of the Sun was slightly greater in 1883 than during tlie 
preceding year, although the faculie have shown a small falling oS. 
For the year i88'3 Greenwich photographs are available oh 315 
days, and TnHiftn photographs fillin g up the gaps la the series on 
125 days, give a total of 340 days out of 365 on whii^h photographs 
have been measured. In i88z the total number of days was 343, 
Greenwich series 201 days, supplemented bv ludiaii 
photographs on 142 days. 

By the application of a new secondary magnifier and longer camera, 
the Dallmeyer photoheliograph has been adapted (since April 4) 
to take eight-inch photographs ot the Sun instead of four-inch. 
A new and improved nucromet«r adapted to the measui'ement of 
photographs of the Sun up to I z inches in diameter baa been made 
by Messrs. Troughton and SJmma, and is now used esclusively in 
tie measurement of the solar photographs. 

In 1883 there were only five days of great magnetic disturbance, 
as against ig in 1882 ; but there were also about 30 days of lesser 
disturbance for which it appears desirable to publish trac'iugs of 
the photographic curves. As proposed in the last Report, tracings 
of the photographic curves of magnetic movements and earth- 
currents, reproduced by photo-lithography on a reduced scale, have 
been given in the volume of " Greenwich Observations," 1882, for 
34 days of greater or less disturbance, in substitution for the tables 
of ordinates measured from the photographic trace. Besides these, 
a brief description of all magnetic movements (superposed on the 
ordiuary diurnal inequality) has been given for other days with a 
of affording facihtiea for comparing them with solar pheno- 
mena. 

The meteorological instruments and the Thomson electrometer 
have been maintained in good order. In the gale of Jan. 23 the 
short connecting chain attached to the pressm-e phite of Osier's 
anemometer gave way, having perished m course of many years' 
Bipoeure to the weather; a new chain was substituted on Feb. 26. 
The flexible brass chain connecting the external chain with the 
recording pencil continues to give very satisfactory results. 

A new photographic thermometer apparatus, so arranged that 

.the dry and wet bulb traces shall fall on the same part of the pho- 
tographic cylinder as regards time-scale, was almost completed by 
Messrs. Negretti and ^mbra. By means of a long air-bubble in 
the wet-bulb thermometer, with a column of mercury above, the 

'degrees and decades of degrees are registered for this thermometer 
' t below the trace of the dry-bulb without any interference of 

^e two records ; the scale of time for the thermometers will be the 
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same iia for all the other registers, both magnetical and meteoro- 
logical. A nlight change hoe been made in the positions of the 
rain-gauges in the Magnetic ground. In the year 1883 the mean 
temperature was 49°'3, being o°'4 tower than the average ; the 
highest was 85°' i on August 1 1 , and the lowest zo°'6 ou March 24. 
The mean monthly temperature was above the average in January 
and February, and below in March and July. In the other months 
it differed little from the average. The mean daily motion of the 
air was 291 miles, being ii miles griater than the average ; the 
greatest daily motion was 842 miles on December 12, and the leaat 
62 miles on December 26. The number of hours of bright snn- 
ehiue recorded by Campbell's sunshine instrument was 1241, which 
is about 30 hours above the average of the sis preceding years. 
The aggregate number of hours during which -the Sun was above 
the horizon waa 4454, so that the mean proportion of sonshine for 
the year was o'sSo, constant sunshine being represented by i. 
The rainfall was 21-9 inches, being about 3 inches below the 
average. 

Tracings of the barometer registers for the daya following the 
Krakfttoa eruption have been sent to Mr. E, H. Scott and to 
M. Paul Schreiber. Two series of atmospheric disturbances recur- 
ring at intervals of about 36 hours are recorded from August 27 to 
September i. No definite connexion between magnetic or electrical 
disturbances and the phenomena of the remarkable sunsets of the 
past winter was remarked. 
In all Departments the reductions are in a very forward state. 
The number of Chronometers being tested at the Observatory 
is 192, of which 155 belong to the Navy, 33 are for the annuw 
trial, and 4 are on trial for purchase by the Austrian Government. 
The first six chronometers in the trial of 1883 were slightly above 
the average of recent years as inferred from the trial numbers. 

No failure in the automatic drop of the Greenwich time-ball 
has occurred during the year to which this Keport refers. The ball 
was not raised on two days on account of the violence of the 
wind, and on four other days during the repair of the machinery. 

The arrangement, referred to in the last Heport, for sending a 
current to Deal and receiving a retum-aignal through the Chro- 
nopher of the Post Office telegraphs, was brought into operation 
on February 29, and has workwi well since. The change has 
necessitated some slight alteration in the arrangements at Green- 
wich in order to receive the Westminster signal through the same 
wire which is used for the Deal current and its return signal. 
There have been 16 cases of failure in the dropping of the Deal 
time-ball owing to interruption of the telegraphic connexions. On 
19 daya the current was weak and required the assistance of the 
attendant to release the trigger, and on 9 days the violence of the 
wind made it imprudent to raise the ball. The errors of the 
Westminster Clock have been under 1' on 53 per cent, of the days 
of observation, between 1' and 2' on 30 per cent., between 2' and 
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3* on 13 per cent., between 3' and 4' oa 3 per cent., and between 
4* and 5' on i per cent. 

The only change in tbe personal eslabliahment Is that the Mag- 
netical and Meteorological Assistant now ranks as a Second Class 
Assistant, a change which has removed an anomaly prejudicial to 
the interests of the Observatory, 

The Astronomer Royal concludes with the following remarks : — 
" In the past year the work of the Observatory has gone on 
steadily on the same lines as in former years, with such small es- 
teusiona in certain directions as could be made without infriugiDg 
the long-established principle that all observations are to be reduced 
and published without delay. A larger number than usual of 
meridian observations has been made, whilst the reductions are 
maintained in a very forward state. In the Spectroscopic and 
Photographic branch there has been considerable pressure duinng 
the long-continued masimnm of Sun-spots, the work of measuring 
the photographs having been somewhat further increased by tie 
adoption of large-scale photographs of the Sun, The preparation 
of the particulars o£ magnetic movements and of the plates for 
disturbed days has pressed somewhat heavily on the Magnetic and 
Meteorological department; but I trust that tbe facilities thus 
afforded for comparing magnetic and solar phenomena will be 
appreciated, and in ordinary years the labour involved will be very 
much less. I regret that this work has compelled me to postpone 
for a short time, amongst other things, the completion of the 
Meteorological Eednctions to which I referred in the last Eeport." 

OxFOBD UyiVEBsiTY Obsebtatohy, — ^The Annual Eeport of the 
Savilian Professor was presented to the Board of Visitors of the 
University Observatory on June 5. With reference to his Lectures, 
Prof. Pritcbard stated that the attendance in point of numbers 
had been greater than during any corresponding years, no fewer 
than 7 students and 2 ladies having attended the course on the 
Planetary and Lunar Theories throughout. In addition to Under- 
graduates, several students who had completed their course had 
attended the Observatory for eiercise and improvement in some 
of the more recondite branches of Astronomy. The instruments 
had been kept in good working order, and some not very expensive 
ftdditions had been made when necessary for special researches. 
After referring to the state of the observatory buildings, Prof. 
Pritchard said of the astronomical work i — " It is not without 
dome personal gratification, which I anticipate will be shared by 
the Board, that uo less than three Memoirs on important astro- 
nomical questions, and issuing from this Observatory, are printed 
in the last Volume (the 47th) of the Transactions of the Eoyal 
Afltronomical Society — two of them from myself, and the third 
from the first assistant, Mr. Plnramer, who has availed himself of 
Mr, Stone's recent Catalogue of Southern Stars to compute the 
probable motion of the Solar System in space. A fourth Memoir, 
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tho labour of three years, has, within the last few days, been eom- 
muaicated to the same Society, in which, I believe, I have from 
my own obseii-ations, combined with those of many other astro- 
Qomera, demonstrated the existence of smull displace men ta in the 
atara comprised among the Pleiades, ariiting, it may be concluded, 
from the mutual gravitation of a vast number of Suns, forming a 
syatem possibly outside our own. A very few years ago a series 
of careful meiisures of relativt; positions were made at this Obser- 
vatory of some 250 stars in another cluster. These, I hope, will 
shortly be reduced and published for astronomers in a century yet 
to come, to make the same use of them which I have applied to 
observations of Bradluy and others made a century ago. It occurs 
to me that philosophical investieatioas into cosmical astronomy 
iuch as these well befit the attention of an observatory established 
among institutions such as those in the University of Oiford. 
Lastly, upwards of a thousand measures of the relative hrightuess 
of stars have l>eon made in the Observatory since the publication 
of the Memoir to which 1 have referred. There remain still about 
another thousand measures to be made fumiahing observational 
work for both assistants, which I anticipate will be satisfactorily 
concluded before the next meeting of the Board. The measure- 
ment of ail the stars from the Pole to the Equator and visible to 
the unaided eye will furnish a Urayumutria Nova Oavnieiisis, which 
I suggest may properly form a work suitable for publication by 
the University Press. I have hitherto purposely refrained from 
drawing much on the pecuniary resources of the University Preaa, 
and partly with that view 1 have preferred communicating from 
time to time the Astronomical work of the Observatory to the 
Hoyal Astronomical Society. I think that this ' Uranometria Nova' 
may advantageously to the University properly form an exception. 
At the la«t meeting of the Board it was suggested that as the 
Observatory was equipped with appropriate measuring apparatus 
of great excellence, my attention might properly be devoted to the 
determination of the Selenographical Longitude and Latitude of a 
large number of points on the Lunar surface, by means of the 
very valuable series of Lunar photographs in our possession. I 
have devoted some time to the consideration of the moat judicious 
plan for so doing, and now that the heavy work of the Pleiades is 
disposed of, and the photometrical reductions arranged for, my 
attention will be at once concentrated on the Moon. I do not 
think that, at all events for the present, it will be necessary to 
apply to the Eoyal Society for pecuniary assistance, as was suggested 
at the last meeting of the Boiurd," 

The grant of ^600 per annum for the maintenance of the 
Observotory expires this year ; there is suificient, by careful 
management, to provide for the requirements of the immediate 
future, but little or no margin is left for contingencies and none 
for books, " an indispensable element in all Observatory work ;" 
fortunately, however, the Eadcliffe Library is available through 
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-the coitrteay of tlie Curator Sir H. Adand, The Eeport concludes 
with an ttcknowledguiBnt of " the able and zealoua cooperation of 
both the aeaistants, Mr. W. E. Piummer and Mr. C. A, Jeniins," 

The Internai Tempbhatuub op the Sira", — M. Him, in a 

paper recently communicated to the Paris Academy of Hciencea by 

V M. Faye, Buggeata that it is possible to obtain a rough idea of the 

I temperature not merely of the solar photosphere, but also of the 

1, regions below the surface. Pather Secchi has conjectured that the 

j temperature of the photosphere may exceed io,ooo,ooo°; but M. 

(' Him considere this estimate quite inadmissible, for the principal 

(, part of the solar light and heat is emitted from tolid particles in a 

I continual state of precipitation in a, gas, and he thinks it certain 

! that a temperature of 50,000^ or 100,000° would convert the most 

refractory solid into the state of gas, so that this may be regarded 

as fixing roughly the higher limit of the surface temperature. But 

below the surface we have matter in a stale of gas, much more 

I strongly heated and much compressed. Portions of this interior 

gas are flung out from time to time in the eruptions watched by 

I the spectroscope or seen during a total eclipse ; and M. Him seets to 

determine their original temperature by considering them as cases 

where a compressed gas is allowed to escape into a region of lower 

[ pressure. Where the pressure of the gas after hs escape is exceed- 

' mgly small compared with the pressure to which it was originally 

Bubjected, the formula for determining the speed of projection of 

the gas becomes 

where g is gravity, e the value of the mechanical equivalent of 
; heat, (^ the ralorific capacity at constant pressure, and T the initial 

! temperature of the gas. Taking the case of hydrogen gas, the 
Vitlue of V is calculated by two different methods, first by dividing 
flie height reached by erupted matter by the number of seconds 
' which it took to attain that height, and next by taking the greatest 
height attained in the eruption, and calculating the speed which an 
■ equal extent of fall represents on the Sun. These two methods 
both concur in fixing V as more than 200,000 metres a second, and 
\ T in consequence at about 2,000,000°. From the mode of eompu- 
I tation, it is clear, M. Hi™ remarks, that these results are minima, 
I and that we must reckon by millions of degrees when the internal 
temperature of the Sun is in question. 

I Mr. Lewis M. Ectheepded of New Torh Gty has recently 
presented the Tmatees oE Columbia College with the valuable 
astronomical instruments of his private observatory. These are as 
follows :— A 13-inch equatoreal telescope, with mounting and clock- 
wort complete ; a photographic lens, with accessories for celestial 

'. photc^raphy ; two micrometers for measuring double stars ; four 
micrometers for tneasuring star-plates, a transit instrument and a 
* Oomptos Beudu9, Yd. zcriii. No. ii. 
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sidereal clock. Mr. Rutherfurd nlao beara the expense of moving 
and remounting the instruments *. 

CiBCiNSATi Obbbktatokt. — Prol'. il. C. Wilson, Astronomer in 
charge o( the Cincinnati Observatory,— Prof . Ormond Stone having 
become Professor of Astronomy at the University of Virginia and 
Director of the McCorma<!k Observatory, — has recently issued the 
seventh volume of the publications of the Cincinnati Observatory. 
The three preceding volumes have been wholly devotod to double 
stars ; the present one is occupied with observations of the comets 
of the years 1880, 1881, and 1882. The earlier part of the work 
contains determinations of position ; the latter portion contains 
notes on the appearances of the various comets, the changes in 
the heads of oometa 1881 6, 1882 a, and 1882 c, and the directions 
of the tails of the aame three bod'es. Dr. Bredichin's method ia 
used iu reducing and discussing these observations of the comets' 
tails. These physical observations are illustrated by ten fuU-paga 
drawings. 

De. Dsapbr'b Photogkaphb of Plaitbtart ahd Stellab Spec- 
TBi. — A very interesting paper by Profs. C. A. Toung and E. 0. 
Pickering has recently app^red in the ' Proceedings of the American 
Academy of Arts and Sciences.' The earlier part of the paper, by 
Prof. Young, gives an account of Dr. Draper's experiments in stellar 
spectrum photography, and describes the various telescopes and 
spectroscopes he successively employed. The spectroscope with 
which all his successful plates were taken was constructed by 
Browning with two 60° prisms of dense (but white) flint glass, 
after the form devised by Dr, Huggina for stellar observations. 
The telescopes employed were areflector constructed by Dr. Draper 
himaelf, with a mirror of silvered glass 28 inches in aperture, and 
two refractors, one of 1 2 inches, the other of r 1 inches aperture, by 
Alvan Clark & Sons. The 78 plates in Mrs. Draper's possession 
were taken between 1S79 Aug. 6, and 1882 Aug. 12, all of them 
upon Wratteo and Waiuwright's dry plat-es, to which Dr. Huggins 
had called Dr. Draper's attention during his visit to England in 
1879. A complete list of these photographs is given in the paper, 
with the remarks upon them from Dr. Draper's note-book. Several 
of the plates were taken to the Harvard College Observatory in 
the spring of 1883 in order to be measured. The remainder of 
the paper ia occupied by the measurements and their reduction. 
Photc^rapha of the spectra of the Moon and of Jupiter were used 
as reference spectra, the wave-lengths of the lines being taken 
from Dr. Henry Draper's photograph of the diffraction-spectrum 
(Amer. Journ. Sci. cyi. p. 401). For wave-lengtha too great to be 
contained in this map. Angstrom's map was employed. 

The paper concludes with a reprint of three papers on the subject 
of spectrum photography by Dr. Draper. 

* Sirlereal Measonger, 1SK4, April. 
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HosQKORG a8 A.TI OBBERTTfa STATION.— Dr. Doberck, the Go- 
irnment Astronomer at the new Hongkong ObBerTatory, reporta 
["that the eUmate of the island renders it very suitable aa an obBerving 
■(rtation to Bupplement the work of the English observatories. " The 
"■ lean pereenti^ of cloud is 64-2 for the months December, January, 
id February; 68'8 for the monthfl March, April, and May; 6i'5for 
e months Jime, JuJy, and August; and si'8 for the months 
September, October, and November," It thus appears that the at- 
mosphere is particularly clear during the autumn, while the spring 
'is rather dull. Just the reverse of this obtains in EJngland, where 
dear weather is common only in spring. The important of this 
Orcumstance cannot be over-estimated from an astronomical point of 
is a fact well known to practical astronomers that the 
^art of the sky which is visible during the spring months in the 
Evening in the United Kingdom has been specially investigated, 
*hOe the autumn sky is still comparatively less known. It now 
Appears that Hongkong is most favourably situated for observing 
during the autumn, So that not only can phenomena be watched 
there at an hour when they are invisible in England, owing to the 
difference in Longitude, but thtit even abstracting from Southern 
Constellations, the part of the Northern sky which it is most diffi- 
cult to observe in England can be particularly well explored from 
that colony. 

Mb, SHEPHEsn'a New Eleotbic Clock. — An electric clock, 
designed by Mr. C, Shepherd to supersede the present Mean Solar 
Clock of the Hoyal Observatory, is now on trial at Greenwich. 
The present mean solar clock stopped occasionally during the past 
.year through failure in the electric contact made by the pendulum; 1 
iffi the new clock the hability to stop, through failure of the | 
oontacte or batteries, is avoided by duplicatiug. The electrical 
power required is very small, and consequently the clock may be 
Telied upon to go for a long time without attention. 

The necessary motive power is obtained by causing the poles of 
R permanent magnet, shaped like the letter S, to be nttra<!ted and 
repelled by coils of wire, through which are passed reversed elec- 
trical currents measured by the pendulum. The alternate motion 
thus produced in the magnet is converted into a rotary motion by 
H light connecting rod aud crank. The crank-shaft carries a fly, 
tvhieh is thus kept in continual motion, revolving in equilibrium, 
making one revolution to each double vibration of the controlling 
pendulum. 

Two coils of wire are conneotied with entirely separate cir- 
cuits, each circuit having two distinct batteries and contacts. The 
weight of the fly is adjusted (relatively to the magnetic power of 
the coils) so that whether only one battery or all four are in 
action, the motion will be kept up precisely the same ; consequently J 
the failure of some of the batteries, or their removal for replenish-M 
ing &c., will not interfere with the going of the clocks. TI^| 
rotary motion of the crank-shaft is used to give a step by st^B 
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motion to the ordinary train of wheela required in a sympalhetic 
clock, and also to raise the weight of a gravity eacapemeat actuating 
the pendulum. 

In tlie peaduluin Dow on trial at the Boyal Obaervatory, the 
gi-avity eBcapement is «o constructed aa to give the impulse in the 
middle ef the vibration, and the electrical cont^icts are made and 
broken by the motion of the gravity escapement, bo that the 
pendulum ia perfectly detached. 

HEKfesY OflBEBVATOEl. — Dr. Bugen von Gothard has issued the 
ttrst volume of publications of the Astro-physical Observatory of 
Hereny, Hungary. The principal instrument ia a lOjf-in. New- 
touian, which is furnished with complete apparatus for spectroscopic 
aud photographic work. In addition to observations of Comets, 
the spectra and colours of nearly 300 stars were examined in 
18S1-2, and the stars classified according to Vogel'a types. Ob- 
servations of Mara and Jupiter accompanied by several good sketches, 
the solar eclipse of iSSz May 1:6, and the August meteors of the 
same year are also given. The observationa for time determination 
are taken with a small portable transit ; a set of meteorological 
instruments and two astronomical clocks form part of the equip- 
ment of the Observatory. A chemical laboratory and a worlrahop 
are located on the ground floor, 

Belgian OsaBEViTioifa oy Tkansit or Vestts. — The first part 
of Vol. V. of the Annals of the Bruaaels Obsen-atoiy (new series) 
contains the account of the observations of the Transit of Venus 
observed with the heliometer designed by U. Houzeau and con- 
structed by Mr. Grubb of Dublin. Two Cauchois objeet^lassea 
of o^-zz aperture and 4™'34 focal length and two of short focua 
were divided and a half of each mounted so that the im^es of the 
Sun and Venus were nearly equal, thus allowing an observation 
of the distance of centres to be taken by a single measure. At San- 
tiago in Chili 606 observations were obtained in 308 min., at San 
Antonio in Texas clouds impeded the work. From a discussion of 
the measures taken, M. Houzeau obtains 8"-9ii + o-o84 for the 
mean solar parallax. 

A TEiEGBAM from Prof. Krueger states that a faint nebula, found 
with the Great Vienna Eefractor on May a6 in R.A. 17" 40'° 48", 
^^- 35° 32' N., waa missing on June 18 ; and suggeata that it 
may be the Comet 1858 IIL, the return of which is expected 
during the present year. The brightnesa at the last observation 
in 1858 waa, according to M. Scbulhof, a-o. On July 3 of the 
preaent year it is expected to be about o'8 ; the comet must there- 
fore be exceedingly faint. 

Mr. Sablhb, in a letter to the Astr, Nach., says, in reference to the 
starH.G.C. 2094 (' Obaervatory,' No. 86, p. 173), "I have very little 
doubt that it is really an observation of D'Arrest, Nova 72; 
Herechel's Polar Distance being one degree too large." 
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Maainta and Minima of VtirlnhU Starg in 1884, July. 1 




um ; m, minimum. 


July 1 a Libra, M. 


July 16 E, Coronaa, m. 


1 B Aquilas, m. 


17- 1 U Sagittarii, m. 


3-3 X Sagittarii, M. 


17-4 X Sagittarii, M. 


3'S T MoEocerotis, M. 
3-6 U Sagittarii, m. 


.7-5 WVirgiuiB,M. 


rg-o W Sagittarii, «i. B 


3-8 W Sagittarii, m. 


zo E Leporia, M. 


S tr MonocerotiB, m. 


ao-i U Sagittarii, M. 


6 R 8agitt», m. 


z.'S X Sagittarii, m. 


6-6 U Sagittarii. M. 


22T W Sagittarii, M. 


6-9 W Sagittarii, M. 


22-6 T Monocerotia, m. 


7 H Lyrte, M. 


23-8 IT Sagittarii, m. 


7-5 X Sagittarii, m. 


24-4 X Sagittarii, M. 


8 E Hydras, M. 


25-9 (i Lyrffi, m. _ | 


9 E Vulpeciilffi, M. 


26-5 W Virginia, m. 


9-3 W Virginia, m. 


26-6 "W Sagittarii, w. 1 


10-4 TJ S^ttarii, m. 


26-8 U Sagittarii, M. 


10-4 X Sagittarii, M. 


27 T Capricorui, M. * 


II-4 "W" Sagittarii, m. 


23 E ArietiB, M. 


13-0 (i LyrsB, in. 


28-5 X Sagittarii, m. 


13-3 U Sagittarii, M. 


29 IT Monncerotis, M. 


14 8 Vireinia, m. 


29-7 W Sagittarii, M. 


14 T Cancri, m. 


30-5 T Monocerotis, M. 


14-5 X Sagittarii, m. 


30-6 U Sagittarii, m. 


14-5 W Sagittarii, M. 


31 E Tauri, M. 


15 R Arietis, M. 


31 '4 X Sagittarii, M. 


16 R Sculptoris, M. 




Variables of 


Short Period. 


t Oephei, 


ff AquiliB. 


U Cephei, m. 


\ Tanri, ™. 


d 


d. 


h n. 


h m 


July a-45. m- 


July 5'7,"' 


July 5 14 S3 


July 13 8 35 


4-05. M. 


8-1, M. 


10 14 33 


17 7 27 


7-75' »"■ 


12-9,^ 


15 14 la 


SIibne,m, 


9-35. M. 


iS-3. M. 


20 13 52 


h m 


13-15. m. 




2S 13 31 


July 2 16 27 


14-75, -I^I- 


J2-4, M. 


30 13 II 


7 8 10 


18-55, "'■ 


27-2, m. 




9 16 I 


20-15, M. 


29-6, M. 


Algol, ». 


14 7 44 


Z3-S5, «^ 
25-45, M. 




h m 

July 3 II 28 

6 8 17 


16 IS 35 
23 15 9 


29-35, m. 




3° M 43 3 


30-85, M. 




20 16 21 


XT OorowB, OT. J 






23 '3 10 


h w J 






26 9 59 


July 12 15 36 J 
19 13 >9 fl 
26 II t ■ 


- 


- J 



Attronomical Memoranda, i8)J4, July. 
Equation of Time :— Sun after Clock, July i, j" 39'; July 11, 
S" 16' ( July 21, e"" 9'; July 31, fi":'- 

Sidereal Time at Mean Noon; — July 1, 6*' 39" 46'; July 11. 
7" ig" 12" i July z I, 7' 58'" 37'; July 31, 8" 38" 3'. 

PoBiljiHi-Biigle Heliogr. oo-ordinates of 
of wri*. centra of disk. 

Risea. Seta. lek. Loiig. 



IS 50 

»5 54 

IS 59 



8 17 



June 30 . . 
July S-- 

ta. . 

IS- 

30. . 
25.. 



The position -angle of the S 



357 19 



f3 4 



259 



> S3 
4 8 
6 ao 
8 j8 


4 « 

4 35 

5 ' 
S 27 


.26 40 
60 30 
354 " 
j38 12 


10 3' 


+ S SO 


222 5 


axis and the co-ordinates of the 



centre of the dint are given for &reen«-jch Mean Noon. 
Moon. sets. rises. 

July I. . 12 14 July II . . 9 26 July 21 



sett, i 




m 




14 




42 


















!i6 




'. 3 


^7 


. 8 


58 



24- ■ 8 36 

"5 ■ 9 3 

n-- 9 53 

28.. 10 18 

29.. 10 45 



31-11 49 

Pull Moon, July 7, 22" id"; Last Quarter, July 15, 9" 39"; 
New Moon, July zz, o" 54™ ; First Quarter, July 29, 10" i". 
Mtrcary in auperior conjunction with the Sun July 12* i7''' 
Venus in inferior conjunction with the Sun July 11'' 14'. 
Diameter r — July i, S4"'2 ; July 31, 47"'8. Illuminated portion of 
disk 0-004 on July 15. 
July I, E.A. 7" 49'°-8, Dec. 18° 34' N., tr. i* 10°, sets S* 53" 
31, 6 49 -3, 16 23 N., Z2 7 rises 14 41 

Mars in Leo, and during the latter part of the month in Virgo, 
Moon July 26*' 10''. Diameter; — 
Tlluminated portion of disk 0-919 



IB in conjunction with the ] 
July t, 6*-z; July 31, 5"-7. 



a July . 
July r 



E.A, 1 1" 4'°'o, Dec. 6° 54' N., tr. 4" 24"', sets 1 1" 3"° 
31, 12 8 "7, o 30 S., 3 30 9 31 

Jupiter between Leo and Cancer, in conjunction with the Moon I 
July 23'' o*". Diameter : —July i,29"7; July 31, 2g"-i. 
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* 4d"-s, Dec. iS° 59' N., tr, s" o", sets 9" 47"' 
9 6 -6, 17 15 N., o 28 84 

a morning star in Taurus, ia coniunctioD with the Moon 
July 19'' 6^ 

July I, E.A. 5" 4°'-7, Dec. 21° 37' N.,tr. 22" 32", rises 14" 19" 
S '9 "31 21 43 N., ao 38 12 33 

Outer Ring, Inner Ring. Boll. 

Maj, Axis, lytjti. Aula , Maj. Axie. Min. Axis. Diam. 

July 12 37"'92 i7"'o8 2S"'2i ii"-36 is"-o 

The south side of the rings is visible, the elevation of the Earth 
above thdr plane on July 12 being 26° 47' 8„ and of the Sun 
■6° 37' 8. 
Uranus. 
July 1, E^A. II*' 4o'°-7, Dt-c, 2" 54' N., tr. 5" o", sets 11" 19" 

31, II 44 8, 2 26 N„ 3 6 9 36 

Neplune. 
July I, fi.A. 3'' 22°'3, Dec. 16° 45' N., tr. zo'' 39", rises 13" 5"° 
31. 3 24 -9. 16 S4 N- 18 44 II II 

Occaltatiotu. 



8 57 4"Libr(»D. 139°. 

11 iSflAqunriiD. 98°. 

12 29flAquariiB. 302°. 



y tS iz 53 " Hsoium D. 99°. 

13 51 oKscium E. 301°. 

a? 8 16B.A.C.4294D.130''. 



The angles are reckoned from the apparent N. point towards the 
right of the Moon's inverted image. Editob. 

SOLAR PHOTOGRAPHY. ' 

The " Pbhfbctbb " Obsebvatobt DBr-PiiTE, prepared specially for 
Solar Photography, has been the only plate used at the Royal 
Observatory, Greenwioh, during the last year and a half. 
The AsTEONouEK RotAi, iu Ilia Report to the Board of Vieitora read 1833 
June 2, eajB : — 
"Since tba beginning of December gelatine diy-plates have been used jnatend 
of the old wet-plaite proooss. The]' are more oouvenient in use, and appear 
to give lu good average results." 
W. H. OoLB, Esq., M.A., Deputy Buperintondent Indiau Survej, writes ; — 

" The dr>-platea vou sent us at the request of the Astronomer Eoyal hare 
proved bighlj satis faelory." . 

Sole Uaker — LEO ATKIHSON, Photographic Cktmist, I 

121 Gbeekwich Road, Gmiebwioh, S.E. I 

ANmrAI. SUBSCRIPTION I 

(including postage). M 

Fhr the United Kiiic/dom :— Twelve Shillings. M 

For Foreiijii. Countries ; — FourteeB Shillings, or 3j Dollars. H 

Post-Ofaoe Orders payable at Nelson Stoect, Greenwich, S.E. H 



AfnntMi/, Price One Shiliiig. Poti-free 14a. per nnntiia, 

THE ILLUSTRATED SCIENCE MONTHLY: 

ForiTLAB Maoiiini: of Ekowledqe, REdditon, Teavxl, uis Ikvehtiod. 
Eiiited bj J. A. WESTWOOD OLIVER. 

Artiolea b; the muet eioiiinnt irribini on Economics, 

Qeograph; md TraTsI. BunJ Aflain, Oaideninb! Knrmine, Foreetr;. 

Health, Astronomj and Metoorologj, MatfaB□lati<'I^, r:<jdica,Phot'>graphj, 

Ohemietrj, MiuroBoopy, Botany, Entoniology, Zoolirey, Anthropology. 

Geology, Arahnologj, NumuiQaticB. Engineering, Teefanolog;, Amataor 

Meohimics, Turnery, Workshop Apptisjioes, Novelties of Incention, and 

deals, in fact, with et ert braneh of Stnenee in Che videst eense of the term. 
New booln ore rcTipved, and n,n eibauatiro " Chronicle of Science " records all 

interesting items of news. A Portrait of on eminent "Leader of Boieaoe" 

is given each month, t-ogether with a brief biography. A depaitmeat 

under a responsible editor ia devoted to Oliesa. 
The lilustrationa are made a special feature, being more profuse in number and 

beautifuj in eieoutiou than has ever jet bpen attempted in a MientiBc 

periodioftl. ^^^^^^^,^^,^^^^_^^^ 

EepeciBlly remarkable for the cleamess and beauty of its illustrations." — 
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Itluxlrated London Nitee. 

" One of the beat and 
NeVicasile Chronicle. 

" The contributors are of the Brst rank, and the Bubjeota are treated in ■ 
popular manner." — Manchester Evening News. 

'■ A more inviting magazine we have rarely seen."— J'. B. Dniljf MaU, 

" The beat and ehcepest science periodical publiahed," — Modem Societg. 
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J. H. DALLMEYER, 

19 BLOOMSBUKY STBBET, LOHDOIf, W.C. 

Intbbnatiobal EsHiBiTiQH, 1862 — " The Ejgheat Award for hia 

excellent Object Glasses and Equatorial Mountings," 
Paeis iNTEBNiiiONAL ExTinirnos, 1867 — " The Gold Medal for the 

beat Telescope, and the Silver Medal for the beat Photographio 

Lens." 
Philahblphia ExHiBrnoM, 1876 — ^" Highest Award for Telesoopes, 

Microscopes, Photographic Lenses, and Apparatus." 
Pabis Lstersatiohai, ExHiBrrrou, 1878 — " The Croas of the Legion 

of Honour and Two Gold Medals." Exhibit : Telescopes, Micro- 

HcopoB, Photographic Lenses, &c. 
Descriptive Catalogue of Telescopes, Microscopes, 
Photographic Lenses, &c., on application. 

WEDGE PHOTOMETER 

DETBHMINING THE MAGNITUDE OP STABS, | 

As designed by Prof. I'llITCHARD. 

6|-inoh Wedge, with quick and slow motion, 

£15 lOs. 

The same, with any power quartZ'lous eyepiece and diaphragm-wheJ 

jsao. 

Spedrotcopes of every desmnpHon. 

ADAM HIL(mt; 

A^rotioTiiical and Optical InstrKment Maker, 
S04 STAKBora Stmet, Mouitr ^laaosBt, S.W. 
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'OBSERVATORY, 

A MONTHLY REVIEW OF ASTRONOMY. 



The April Meteors. 

t.T muBt be confessed that in recent years the meteors of the April 
epoch have so moderated their intensity as to become inferior (as 
r^^ards visible numbers) to many show'sre which are comparatively 
lu^nown, and which certainly have received far leas attention. 
About twenty years ago the Lyrida constituted a stream of cou- 
aiderable strength and ranked in importance with the several other 
periodical showers which had been singled out as special in their 
character. But the activity of former years does not appear to 
liaTe been sustained, so that our observers have tired of watching 
for a display which so rarely answered to expectation. We have 
no explanation of the origin of this apparent eshaustiou of the 
stream further than that the richest portion of the meteor- cluster 
has p~obably removed from those particular regions of the orbit 
which have been traversed by the Earth in recent years. Like the 
Ijeonids of November, the abundant section may poasibly be as far 
distant from the Earth as the planet Uranus, in which case we 
ooald hardly expect the system to afford any conapicuous sign of 
its existence, unless, indeed, the meteoric particles are condensed at 
several points along the orbit, or unless, similarly to the Perseids of 
August, they are very thickly strewn over a wide range of that 
orbit. But notwithstanding the admitted feebleness of this shower 
dnring some of its late apparitions, it none the less demands 
assiduous observation at every successive return, for, like the 
Ijeonids, it may become intensified to a considerable degree, though 
perhaps not attaining the splendour of former times. An inti- 
mation of this returning vigour is conveyed in the observations 
which have to be reported further on. 

The Leonids have a period of little more than 33 years and 
jffesent an orbital connection with the first comet of 1866 di^ 
covered by Tempel. As the comet nears perihelion the meteor- 
swarm increases in density ; and if this be true of the April metoore 
we eeem little likely to witness any great revival of the shower for 
many years, as the first comet of 1861, from which they are 
supposed to be derived, has a period of 415 years, according to 

TOL,Tii. a 
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OppolwJi', ftud will not return to ourparts of space imtiJ the eighth 
deLiide of the 23rd century. But it must be confessed that tbem 
is some degree of uncertainty attitched to the aasoeiation of comets 
and meteors, aa the latter do not always fulfil the conditionft 
required by theory. We should therefore be careful to pursue the' 
practical part of Uie subject apart from such considerations and ta 
accumulate facta, from every legitimate source, wliich, though 
apparently of little siguiflcance at the time, may ultimately prova 
of great worth, and perhaps neceBsitate tiie ado|)tion of ideas more 
distinctly confonnable with the undeniable issues of modem 
observation. 

In regard to the Lyiids, there wus a fine display in 1803, so tha& 

obviously the shower is to some eatent independent of the comet 

of 1861, which at that epoch must hare been situated at a vast 

distance outside the orWt of Neptune. The visible returns o£ 

this stream would seem to agree better with the period o£ 27 yean' 

I formerly assigned by Herrick. A comparison of the ancient date* 

) Apparently bears out this conclusion, and the present year being. 

I indicated as », ni«Timiini ^ it remained for observation to deterimne 

V far the character of the shower coifirmed the assumed period, 

I An exceptional interest was on this account attached to the recent. 

I display, and additionally so as Mr. Corder had drawn attention 

I to the fact that the shower in 1882 was much more active thaa 

I usual, and my own observations had indicated its annually ia- 

I creasing richness. Under these circumstances it became verj 

1 essential that the meteors should be suitably obsen'ed at th^ 

return in the present year, so that their numbers, directions, anj 

appearances might be compared with such former apparitions ■ 

had been recorded. 

At Bristol the night of April 19 was very clear in the early 
part. I began observing at 1 1" and at 1 1" 7" observed a rath« 
bright meteor, low in Serpens, and evidently a Ljrid. This waft 
succeeded by several others at short inlervals. At 11" 28" a 
brilliant ist mag. meteor was noted almost stationary at 27i°+36'', 
and it's extremely foreshortened path, combined with such other 
meteors as were accurately observed, enabled the radiant-point ta 
be determined with considerable exactness at 269° ■^^^''. Between 
11'' and 12'' I counted 17 meteors, all of them Lyrids, not a sing^ 
shooting star being recorded from any other radiant during Uie 
hour's watch. Between 11'' 45" and 12'' the sky was much in- 
volved in cloud, and only one meteor noted ; at midnight very fe* 
stars were visible, and the observations could not be extended 
through the morning hours, as the clouds continued to gather and 
femained persistent until daylight. During the interval o£ 
perfectly clear sky from ii'to ii''4S°the Lyrids were falling at 
the rate of 22 per hour for one observer, which represents a d^ree 
of activity beyond anything I had ever previously observed 
in connection with this stream, and proves the display of the pre- 
sent year to have been a very important one. Could the obBe^> 
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vatioDs have been prolongeil into the Inter hours of the night, when 
the radiant had assmned a more favourable altitude for the display 
of ite meteors, it is probable that (tmleaa the masimum had already 
paBaed)th6 ebowerwould have developed into one of far greater in- 
teoBity than that actnaliy witnessed in the hour preceding midnight. 
In point of mi^nitude, the 17 Lyrids observed were not of 
exceptional character, 2 being equal to ist mag. stars, 3 equal and 
mag., 4 equal 3rd mag., and the remainder very faint. The meteors 
were by no means swift ; they wore devoid of streaks or trains, 
and their visible flights generally short. In fact the individual 
features of these Lyrids are far from interesting : they lack the 
phosphorescent streaks of the Farseida, Orionids, and Leonids, and 
are equally destitute of the spark-trains of such meteors as the 
Taurids and Muscids. Their motions exhibit neither the'surprising 
Bwiffcness of the Gemellida of October or the very gradual flights, 
often moat beautiful to observe, of such streams as the Andromedes 
of November. Indeed their short, trajectories and appearances 
generally convey the impression that they are composed of a 
material capable of very brief auatenance when rendered incaa- 
deacent by impact with our atmosphere. 

The radiant-point, as I had determined it in 1878, 1879, and 
thia year, is aliuost identical with the computed radiant of Comet 
I. 1861, the position of which, according to Prof, ilorschel, is at 
27o°-5 +32°. Schiaparelli gives tiie place at 27o°'5 +33''-5. The 
mean position of the Lyrid shower in the three years mentioned 
was at 271° +3z°'7, which is eitremely close to the cometary 
radiant. Mr. Greg's average of 8 various determinations (])rior to 
1876) was at 272° +35°. Since that year, however, seveml fresh 
observations have been obtjiined, and I have collected in the 
following table aU the values 1 have seen: — . 

Epoch. Badiant. Obflerrer. 

April 10 277 ^-38 Heis. 

April 18-29 277 +34 Heis (12 meteors). 

April 2 o 267 +35 Serpieri. 

IW. i9{?) April 22 277J+34J Greg and Herschel. 

1871 April 20 267 +35 Herschel. 

1872 April 19-20 275 +32 Lucas (17 meteors). 

1873-4 April 19-20 274 +37 Denning (32 meteors). 

1874 April 19-20 ...... 268 +33 Konkoly (7 meteors). 

1877 April 16-19 ■ ■ ■ ■ - 269 +37 Denning (7 meteors). 
1877-8 April 19-20 275 +35 Corder (24 meteors). 

1878 April 20-22 272 +32 Denning (13 meteors). 

1879 April 19 275 +37 Corder (13 meteors), 

1879 April 19-21 274 +34 Sawyer (10 meteors). 

1879 April 20 272 +33 Denning (5 meteors). 

1882 April 2o 268 +37 Corder (26 meteors). 

1884 April 19 269+33 Denning (17 meteors). 

Mean radiant-point at 27Z°'3 +34'''3 from 16 observations. 
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It is certain tberefore that Mr. Greg's centre, derived by h 
from results obtained up to 1B76, is well contjrmed by the records 1 
which have aocumuhited since that year. 

There are evidently several Bubradianta, or closely bordering J 
ahowers, which are liable to be coufueed with the Lyrida aud t 
give that display a somewhat ill-defined character of rudiatiom 
Prof- Herschel and Mr. G-reg have called attention to one 13 
Cerberus at about 270° +25°, and Mr. Sawyer, in 1879, noticed] 
companion shower from the point 272° +41^°. I have also seen) 
radiant of swift streak-leaving meteors from 287^ +23°, and tb 
same position is well confirmed by a number of paths recorded ^ 
foreign catalogues, chiefly in those of Dr. Weiss of Vienna. Thet 
are also other contemporary showers at 258'' +3?" and 294! 
+ 41°. 

The true Lyrids are now giving decided promise of retonjini 
activity, and should be watched during the few ensuing yeai^ 
for unless this periodical shower is sedulously observed at it^ 
visible returns we shall be unable to form any idea of its epocla 
of greatest intensity, which it* a most important feature to a>« 
certain. W. F. DENHiife. 

Bristol, itS4, July i. 



A uniform Epkemeris of the Clock-Siars *, 
A NOTEWOKTHY feature in the progress of our astronomical anni 
is the rapid increase that has taken place within a few years in 
number of the clock-stars. This increase seems to have beea 
brought about chiefly by the influence of the Berlin list of 53O; 
stars, which was published for the use of astronomers who ves) 
engaged in observing the KOnes of the northern heavens. Tb 
convenience of this list for the use of observing parties in 
field seems to have led to the large increase that we find in 
aniiiml publications. For the year i8S5 the ' Nautical Almanac' 
gives the mean positions of 198 stars, the 'Connaissancedes Temps' 
of 316, the ' Berliner Jahrbuch ' q£622, and the American Ephemerk 
of 383 stare. 

That this great lucrease in the number of clock-stai-s has somip 
advantages will not be denied, but, on the other hand, there seem Ut 
be some disadvantages that ought to be considered. In the £ni 
place the mean positions of the stara given in the different puU^. 
cations do not agree as well as might be expected when the gre^' 
number of observations of these stars is taken into account and 
the number of years over which the observalions are extended. 
These differences of position are indeed small, and their infiuencs 
on the observed positions of other slars and planets cannot be great; 
but we have already examples in astronomy of the extension of 
* Aitr Naobr. No. afioi. 
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snch small errora into large catalogues of starB, and of their deve- 
lopmeat into periodic errors. 

The coaatantB for the reduction of the clnok-starn from one 
epoch to another, and to apparent position, are now so wel! known, 
and the adopted rallies ore bo nearly the same, that the differences 
prodaced by the various reductions are frequently neglected ; but 
even here it seems to me there is room for improvement. At the 
present time the values of the constants of reduction are known to 
a good degree of approximation, and it ought not to be difficult for 
astronomers to unite on a common system of value? of these con- 
stants, and also on a uaiform notation to be used in reductions. 
The great advancement in stellar astronomy made by Bessel in hia 
* Tabulffi Eegiomontanffi ' seems to have been partly disregarded and 
lost, and his methods for bringing the labours of many observers 
into harmony, and of making them all tend towards the advance- 
ment of the science, have sometimes been overlooked and for- 
gotten. 

Again, if a large list of clock-stars is at hand, the astronomer is 
apt to make his work purely differential. In many cases this may 
be hia beat course, but such work would he more easily reduced 
and compared if it could all be referred to a common system of 
clock-stars. The computation of systematic errora would not be 
avoided, but the work would be made easier and more certain. 

In order to obtain an estensive and convenient ephemeris of the 
clock-stars, suitable for general use, it would be bettor to make 
Buch a work a special publication. In this way the adoption of 
the mean positions of the stars, and the selection of the constants 
of reduction and the system of notation, could be brought under 
the direction of one Office. The work should be so elaborate that 
the apparent position of a star could be interpolated with ease and 
certainty for any time, but even with such an extension the cost of 
the publication would not be great, I hope that the Astronomiache 
Qesellachaft may be willing to undertake a work of this kind. 
A, Hail. 

WaahingtoD, 1SS4, May 30. 



Neptune. 
With reference to the communication from Prof. Pickering 
published in the last number of the ' Observatory,' it is to be 
regretted that he commenced his observations of Neptune in 
Deo. 1883, only about the time my observations showed that the 
rapid variations ceased. 

His first observation was made Dec. 14^ i4''-3 G.M.T., simul- 
taneously with one of mine, and our estimat*ia of the light agree 
within one-tenth of a magnitude ; but here the comparison stops, 
^aleas indeed, the subsequent increase of Ught he noticed 1S84, 
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Jan, 21, corresponds with the increaae I noticed Jan. 8. But ft 
such increase or decrease would refer to irregnlar variatii 
and not to the rapid and regular \'ariation previously s 
assumed by me to be due to aiial rotation. 

Maxwell Hlll. 
Jomsica. June ;. 



TTfte Problematical Satellite of Venus. 

A TIBT interesting contribution to the literature of this e 
maticsl body has recently been made by M. Jlouzean (until lata 
director of the Koyal Observatory of Brussels) in an artit 
appearing in ■ Ciel et Torre ' for 1884, May 15. M, Houseau. 1 
unwilling to believe that the casea in which a satellite n 
near Venus were all illusions, " for all these observationa we 
either by celebrated astronomers, such aa Dominic Cassin 
least by cKperienced observers." and it might be added that in tb^ 
cases of the observations of Short and Boedkifer, the object v 
seen with more than one telescope, and with several different e;, 
pieces. Short, indeed, actually measured the distance of thai 
*' satellite '" from Venus with a micromet-er, whilst Eoedkiffir'a ■[ 
observatbns were confirmed on more than one occasion by the 
other astronomers of the Copenhagen Observatory. M. Houzeaa 
cannot admit the body in question to be a satellite which only 
becomes visible under accidental circumstances, " first on account 
of the impossibility of properly representing the observed positions 
by an orbit described round Venus, and further because the mass J 
of the planet deduced from the least defective attempts would bo 
seven times the real amount." 

Some years ago M. Houzeau had suggested that the problematical 
satellite might possibly be an intra-Mercurial planet. " Let a small 
planet, revolving within the orbit of Mercury, come on some ' 
occasion into so close an apparent approach to Venus aa to bo ' 
visible in the field of the telescope with it, and it would appeat 
beside the larger disk of Venus aa a body of smaller size, presenting 
almost the same phase as the great planet. This is precisely what 1' 
has been observed." 

" There was a method of deciding whether this explanation m _ 
admissible. An intra-Mercnrial planet could not pass as far from 
the Sun as Venus does or even Mercury. It couid then be seen 
uear the former only at times, when, by its apparent motion, it wm 
not very far from the Sun. If the observations were made som&-' 
ttmes at distances from the Sun in excess of the greatest dIstanoB' 
of Mercury, it would be necessary to seek another hypothesis." 

In order to test this theory, M. Houzeau therefore drew up 
the following table of seven of the best known and best attested 
instances in which the "satellite" of Venus is believed to hava 
beim aeon ; — 
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! nnte. 


Vctma 
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II 


ill 


I 
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1672, Jan. 25 
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162 


46 


+4-8 






1686, Aug. 28 


M 




18 








1740, Oct. 23* 


M 


68 


46 




o-6o 




1761, M»y 7 


bl 






+ 5 4 




6 


1764, March 4 


K 


sq 






1-38 


7 


1764, March 28 


K 


98 


35 


+ 1 -3 


i-M 



M. Houzeau points out that this table completely overthrows the 
aaggestion hs had made, since in every instance Venus was further 
from the Sun than an iutra-Mercurial planet could posatiilj be. 

The table, however, gives rise to another hypothesis. Bipressing 
the dates in years and decimals of a year, in order better to 
ascertain the intervals between them, M. Houzeau obtains the 
following table : — 

Table n.t 



1. 


Date. 


Interval. 


Number 
of porioiU. 


J^^H^ 






1672-07 
1686-65 
1740-84 
1761-34 
1764-24 


jenra. 
26-20 
14-58 
54-19 
2o-go 
2-90 


9 
7 


years. 

2-92 
3-01 
2-93 
2-90 


To 


a 


interval . 


n8-37 


40 


2-96 



It will be observed that the suoceasive int-ervaia are multiples of 
very nearly the same period, wbic-h is almost exactly the length of 
the interval between the Uvo lost dates, 

M. Houzeau asks, '' Is ttis agreement, six times repeated, wholly 
the effect of chance? Undoubtedly it may be only atridental; but 

* Old fltyle. The line flboiild reail therefore ; — 

4, 17+D, Not. 3 M 86 46 +o''-7 064. 

t The table as given by M. Houzean ie liere "Iterod 
aborts obserTation. 
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the probability of the opposite view is so great that it will not be 
irithout interest to esamine what a like periodicity would indicateji 
BUppoBing it were esfablisherf. There are two bodies, fche one rela-' 
tively large, aud the other described as of much sni'illor dimensions, 
which appenr side, by side at nearly constant intervals. There can 
be no question that it cannot be a true satellite, since the two ar»' 
separated in the intervals. It follows from the observed facts that 
the path they follow brings them together at fixed intervals dt 
time. These paths are near one another throughout their entii^ 
length, for conjunctions have been observed at difierent parts d! 
the orbit of Venus, on this and on the further side of the Sun, and 
to the eaat and west of that luminary. These conditioos can ouly 
be satisfied by imagining two orbits sensibly eoneentrio and of radi 
which differ but very little. 

"To save time I will give the supposed star, which has to be 
mentioned several -times, a name. Any name will do : I choose 
Neith, the name of the mysterious goddess of Sai's, whose veil no 
mortal raised. I will say then : Yenus and Neith come again to ap- 
parent eonjmiction every z-g6 years, i. p. about 1080 days, in their 
concentric orbits. It is evident that Neith moves either quicker 
or slower than Venus, and that after having either gained or lost a^ 
revolution it is again at the same longitude a« the latter." 

The second hypothesis is shown to be the true one by reference 
to Table I., which shows that Neith and Venus have been seen 
together when Venus is at greatest elongation from the Sun. 
Neith must then he a planet a little exterior to Venns, and Mi 
Honzeau shows must have a period of about 283 days. But if thd 
period of Neith were 281 days, then five revolutions of Venus woidd 
exactly equal four revolutions of Neith, and the influence of the 
former upon the latter, which in any case would have been great, 
would occasion very considerable perturbations, 

M. Honzeau suggests that two observations recently made at the 
Brussels Observatory may possibly be of this hypothetical planet 
Neith. 

" If we add either 40 or 41 periods to the last dat« of 1764, we 
shall get very nearly the present lime; but the interval being over 
a century, it is unpossible to state exactly the time of conjunction. 
If we taie, for instance, the first half of Februury 1884, say 
i884'i2, we should have for the period from the observation ot 
1764, a'ga years, and from the first apparition of the satellite in 1645 
2-94 years. I choose this date of February 1884, because at 6 p.m. 
on the 3rd of that month M, Stuyvaert, of the Brussels Obsep- 
vatory, saw on the disk of Venus, near the bright limb, an exceed- 
ingly bright point, which appeared like the satellites of Jupiter 
when crossing before the planet. This observation is rendered of 
more interest, as some days later M. Niesten noted a small star 
very near and a little to the 8. of Venus, which seemed to consist 
of a nucleus and a very faint nebulosity, which he could not find 
again on following days. Was this a reappearance of the supposed 

tellite? Is there not ground for multiplying researches and foi 

amining the disk of Venns and its surrounduigs daily ? " 
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M. Houzeau discusses one objection to thu theory as follows :— 
■' The inclination ot the orbit of VenuH though not very great ia 
still sensible. Tho obsorvations of the supposed satellite have 
been made at various distances from the nodes of Venus, and con- 
sequently at points whuro tht> orbits must hai b been separated in 
latitude. However, in order to have the two bodies visible together 
in the field of a telescope there could not be more than about half 
a degree between them. On looking at the geocentric latitudes of 
Venus in Table I. for the different observations, it will lie seen 
that they have very irregular valnea. To preserve the apparent 
proximity it ia necessary to admit (which would be extremely im- 
probable if the point in question concerned planets taken at hazard) 
that the two lines of the nodes aa well as the two inclinations are 
very close— in other words, that the planes of the two orbits are 
very nearly coincident." But since the motions of Neith must be 
greatly influenced by the attraction of Venus, it ia not unprobable, 
M. HouKeau thinks, that its orbit may have been forced into prac- 
tically the same plane as that of Venus. 

This theory is so ingenious and would ao neatly nccount for 
facts which at present seem iaeiplicable, that we might well wish 
it to be true. It would be something, too, to look forward to, that 
we might have a transit of Neith perhaps long before the next 
transit of Venus, a transit which would doubly excel in usefulness 
one of the larger planet, since it would give a higher factor for the 
Bolar parallax, and could be far more accurately observed. But 
a detail seems to have been overlooked in the theory, which we 
fear wOl prove fatal to it, viz. the fact that the mean distance of 
Neith from the Sun must, for the period of revolution assigned, be 
nearly -84 of that ot" the Earth — 'in other words, that it will 
approach the Earth more nearly than Venus by about eleven 
millions of miles, revolving nearly midway the two, though a httle 
nearer to Venus. It follows therefore that the condition that the 
orbits should be " of radii which differ but veey little " ia not 
satisfied, nor would Neith necessarily have the same heliocentric 
longitude as Venus when the two were in conjimction. Further, 
Neith could not revolve in the same plane as Venus ; and as some 
of the ohservatious {&a 1, 4, and 5) were made when Venus was in 
the part of her orbit between the Earth and the Sun, whilst others 
were made when she was in the further part, no possible plane 
would satisfy all, though a small inclinutiou of about 1° might serve 
for several. 

It should be noticed that there are several obsen-ationa extant, 
besides those here employed by M. Houzeau. Altogether there 
are about thirty that have fair claims for consideration. Amongst 
these are two series made at Copenhagen, the one in 1761 and the 
other in 1764, and detaUed in ' Copernicus,' Vol. ii. p. 164, by 
Dr. H. C. Schjellerup. The entire aeries of the 1761 observations 
commences on Feb. 10 with the first of La Orange's observations, 
or, if these be rejected, with Montague's on May 3, and extends 
to Aug. 13, the date of Eoedkiier's last observation in that year. 
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Again, in 1764 we have Iloedkitor'a oliaervatioDB ot March 3 and 
the following days, nnd Montbarron'a of March 15, aS, and ag. 
It is impossible that the two planets moving at such difEerent 
speeds ahould have appeared to continue in conjunction for so long 
a time, especially in 1764, when Neith, the more slowly moving 
body, must have been the further from tho Earth. 

It seems clear, therefore, that we cannot add Neith to our list 
of planets ; yet the theory is noteworthy from its ingenuity and 
from its alfordlng another example, in which the solar system 
appears prolific, of a purely accidental numerical coincidence, none 
the teas accidental that the esclnsion of ITontana's observation 
(so-called), which clearly arose wholly from the defects of his 
instnuneat, and the inclusion of Koedkiier's observation of 1768 
Jan. 4, would have rendered it less perfect. It is curious, too, 
that this is the second such coincidence to which the observations 
of the " satel^te " of Venus have given rise, since Lambert was 
able to combine all the observations in an orbit, which only feiled 
by demanding a mass for Venus much larger than it really 
possesses. It might, however, be possible to reWse Lambert's 
elements, since the mean distance of the hypothetical satellite which 
he obttuned appears to rest mainly on JUlontagne's observations ; 
and these were not measures but estimations, and are very greatly } 
in excess of the distances as shown in the diagram in Baudouin'a J 
' Memoire.' To diminiah Lambert'a distance would, however, only i 
remove one difficulty to create another, since it would make it f 
more than ever incredible that the planet ahonld have been || 
scrutinized for 115 years, and watched during thi-ee transits, ^ 
without revealing any trace of bo close a companion if it had any 1 
real existence. 1 

It seems impossible to suggest any new theory which shall be j 
more successful than its predecessors have been. Uranus and the 
asteroids, all then undiscovered, might, it has been rather hastily , 
conjectured, have one or other been in conjunction with Venus at '. 
these different dates, Uranus was indeed in the neighbourhood of 
Venus on 1764 March 4, and on that occasion alone, but not even 
then near enough to account for Itoedkiffir'a observation on that 
day, whilst the minor planets are too small and too dull for the 
theory vrith regard to them to have any plausibility. There would u 
seem to remain only the vague and unsatisfactory resource of > 
ascribing, as many of the observations as possible to false images, ► 
of regarding others as observations of stars, and in the ease of ' 
the remainder, where the observations were too minuto and . 
precise to allow of these hypotheses, to adopt Webb's suggestion* > 
of " atmospheric reflection or mirage." Perhaps, however, it is \ 
better to be content with things as they are, and to leave the i 
"satellite" of Venus, at least for the present, as an unsolved 1 
"astronomical enigma." 

n verj intorestiog 
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CORItESPONDENCB. 

To the Editor of ' Thr OUervatory' 
Appulsea of Venus to the Sun. 

SiH, 

Early this morning an inferior coajonction of Venua with the 
3 un took place. A circumstance taking place so Erequantly might 
have been passed over without remark, ou!y tWs is the conjunctioQ 
that after fifteen periods produces the nest transit of Venus on 
that diatant morning in June 2004. On the present occasion, 
DWiDg to the conjunction taking place below the horizon, the 
raibility of the planet, by means of its iUnminated atmosphere, 
could not be seen in oui" own country. Distance from the limb of 
the Sun does not seem to make much difference in this matter, as 
the circle of the planet seems to have been seen by Mr. Prince at 
the conjunction in 1863, when Venus was 7° removed from the 
81m. £1 December i8go, however, ^d in December iSg8, the 
planet will be so near the Sun at conjunction that the point might 
be tested. 

While speculating under what unknown circumstancea the rare 

Jihenomenon in 2004 may be observed, it naturaUy occurs to ns to 
Dok backward. None of our popular astronomical treatises men- 
tion the fact that the first time there was some expectation of see- 
ing Venus on the Sun, at any rate in modem times, was not in 
1631, bat in :6ii. In reality the plaQi.'t was in "superior" not 
"inferior" conjunction at the time. While speaking of " superior" 
conjunctions, it may be remarked that an inspection of the Nautical 
Almanack for 1 386 will show that in July of that year there is the 
reverse of a transit, viz, an occultation of Venua by the Sun. Dr. 
Dick, in his ' Practical Astronomer,' speaks of seeing Venus on 
October 2, 1843, " about half-pa«t four p.m., only a few minutes 
after it had passed the point of conjunction," the instrument he 
used being a common non-equatorenJ of 44A inches focal length 
and power of 95, Venua at the time was only 58'.- from the Sun's 
northern limb. If thia was the case with so small an instrument, 
it may be a matter of astronomical curiosity to note how close to 
the Sun's limb the planet could be detected in 1886. A similar 
occultation appears to have taken place in 1765, midway between 
the two transits ; but such must be a rare occurrence. 

As to the expected passage of Venus in 161 1, it may be as well 
to give an extract in full, from "Harriot's papers" in supplement 
to Bradley's miscellaneous works. 

" Against the observation of Dec. i, 1611, there is the mark 
(do?), and there can be no doubt that it refers to the conjunction 
predicted by Maginus, the notice of which is inserted with the 
same symbols against the same day in his Ephemerides. It appears 
to have excited considerable attention. Venus at that time was in > 
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the superior part of ber orbit, and her motioD wns, tbereEore, direct. 
No transit could have taken place : but in xpite of all which tele- 
scopes had laid open, there were some who atili clung to the possi- 
bility oE the Ptolemftit; syBtflm, and they argued very justly that 
the doctrine of Venua beiug always Itelow the Sun, Would be estab- 
lisht^d, if uuder such circumatancea, it was seen upon its disk. 
Scheiner, therefore, discunsea the event very particularly, in hia 
serond letter to Velserua, be points out that Venus was moving in 
a direction contrary to that in which the spots cross the disk ; the 
one, therefore, could not be mistaken for the other. As Venus 
would advance with only the eicess of her geocentric velocity 
above that of the Sun, the phenomenon, if it took place, would 
extend over a considerable time. According to Scheiner it was to 
commence at ii'' on the eight of Sunday, December ii (N.8.), and 
to last for at least forty hours. According to these numbers, the 
termination would not take place till s*" in the afternoon ai Tuesday 
the T.^th. Monday the i2tli was entirely cloudy, bat, on the con- 
trary, Tuesday was clear and fair from the earliest dawn till late 
in the afternoon. Scheiner, therefore, and others with him, took 
this opportunity of carefuUy observing the Mun from its first rising. 
Of course they saw nothing, and he, therefore, condndes that 
' etsi cararemus oranihua aliis argumentis, hoc uno evinceretur 
Solem h, benere ombiri.' '' 

More than a century after the prediction of Magnus, Charles 
Leadbeater, " Teacher of the Mathematicks," published a treatise 
on Eclipses, in 1731. In this he foretells the central ingress of 
Venus in 1761 to take place at 7" 10" a.m., central egress at 2^ 18" 
P.M. ; and in 1769 the central ingreas of the planet at 1" 59" a.m., 
central egress 6" 22" a.m. How far from accuracy this was, all are 
aware who are acquainted with the observations of these transits. 
Mclplash Tiearagp, Faithfully yours, 

Bridport, Julj la. S. J. JOENSON. 






The Veiled Solar Spols. 

SlK,— 

The interesting phenomena observed and ao ably described by 
Father Perry before the Eoyal Astronomical .Society on May gth, 
published in the ' Observatory ' (No, 86, p. 154}, are evidently of 
the same nature and similar to those I myself observed for the 
first time in 1875, and a description of which I published in the 
• Proceedings of the American Academy of Arts and Sciences '•, 
also in the ' American Journal of Science and Art " t, and, later, 
in the Manual accompanying " the Trouvelot Astronomical 
Drawings"!. In plate i. of this series of drawings, which 
represents a group ot sun-spots, 1 have attempted to illustrate the 
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tj^e of large veiled spots named " subpermanent spots " by 
Father Perry. 

As the veiled spots are not a very rare pbenomenou, they were 
recognized by several observers soon after tlie pubhcation of my 
paper ; and, besides, that silent and trustful witness, the photo- 
graphic plate, has also recorded them ou several occusiotia, since 1 
have often recognized veiled spots, which I had obaemed and drawn 
before with the teleBWipe, distinctly reproduced upon these plates. 
Since the publiuation of my paper, I have observed a great many 
veiled spots and, on several occasions, I have witnessed the trans- 
formation of large and small veiled spots into ordinary spots, and 
vice vend. In a paper soon to be published, 1 intend to give a 
drawing of a veiled spot of important dimenaions which 1 had 
observed as an ordinary aun-epot for several days before its 
transformation . 

The veiled spots were undoubtedly much more numerous in 1875 
than they have lately been, these spots being perhaps periodical, 
like the ordinary spots. If so, 1 think it probable that their 
maxima and their minima will be found to take place inversely to 
those of the ordinary spots ; that is to say, that the maxima of the 
veiled spots will con'espoud to the minima of the ordinary spots, 
and vice verad. 

Pather Perry, who had only an indirect and very limited 
knowledge of my paper, could not, of course, exactly understand 
what was meant by veiled spots ; therefore the veded spots he 
has described are not precisely those I have described. It 
seems evident that his veiled spots are those faint and pale 
greyish spots, always more or less visible, which are irregularly 
scattered about all over the solar surface. Although 1 have 
recognized and described these greyish forms marbling the solar 
surface (which also partake of the nature of the veiled spots), 
I have applied the term "veUed spots" more particularly to 
those among them which, in becoming momentarily darker, 
take the appearance of minute evanescent solar spots ; and also 
to those still more characteristic which appear m the vicinity 
of the ordinary spots, and whose proportions and duration are 
generally greater. 1 particularly gave the name of veiled spots to 
these objects, because I wanted to indicate that tbay partake of the 
nature of the sun-spots, the granulations and the vapours of the 
photosphere covering them as with a veil. It is evidently to the 
larger veiled spots, seen in the vicinity of the regular sun-spots, 
that Father Perry has given the name of " subpermanent spots," 
in order to distinguish them from the faint greyish spots always 
and everywhere visible on the Sun, and which he designates the 
" veiled spots." Although these faint greyish objects partake, in 
a certain measure, of the nature of the veiled spots, yet 1 do not 
think they are regular veiled spots, but simply veiled spots in an 
embryonic state, which, according to circumstances, may or may not 
become regular veiled spots. In the future communication of 
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whii-h I liave spokon above, 1 will espreaB my views upon these 
faiut greyish Bpot-B aud their origin. It has been Bhown that the 
veiled spote are foiuid in all latitudes, but, according to their 
positiou, they diSer in size and aometimes also in duration. Those 
found in the high solar latitudes outside of the spot>Eone are 
always minute and evanescent ; while some of those appearing 
within th(i spot-Kone are larger and sometimes more permanent 
although a tn-t^ veiled spot may be evanescent like the amaller 
type. But wlule the minute evaneacent veiled spots are found as 
well within as without the spot-zone, so far I have never seen a 
loi'ge veiled spot outside the spot-zone. Auother distinction exists : 
while, in general, the veiled spots seem to result from the 
development of the faint greyish forma deacribed, sometimes they 
have a different origin, and result from the filling up of aU 
ordin.iry spot by vapours and granulations of the photosphere. 
But whatever may be the way in which they are formed, as far as I 
can see they have the same appearance. 

As far OS I can judge from Pather Perry's remarks, I do not see 
that he has observed that the veiled spots in procesa of formation 
are generally accompauied with small evanescent faculaa, Neither 
do I see that he has remarked that sometimes one, or several 
evanescent minute black spots (umbra-like) are formed upon the 
greyish veiled spots. These minute umbrarlike spots, with their 
greyish penumbra-like surroundings, and the small faculce near them, 
have a strong family resemblance to the ordinary sun-spots, this 
resemblance being still more striking when these spots form into 
groups, as frequently happens. 

It is a well-known fact that the ordinary sun-spots have a 
remarkable tendency to form into groups of various sizes ; and I 
have shown elsewhere * that " whatever may be the number of 
spots thus assembled, the group is nearly always composed of two 
principal spota, to which the others are only accessories." The 
tendency of the spots forming a group to assemble into pairs seems 
to be general, and is even observed in the minute evanescent groups 
of veiled spots which are sometimes seen in the polar regions. I 
have also shown in the same publication that " whatever may be 
the position of the axis of the two principal spots when a group ia 
forming, this axis has a decided tendency to place itself parallel to 
the solar equator, and, if it is disturbed from this position, in 
general, it soon returns to it when the perturbation has ceased." 
The minute and evanescent groups of veiled spots which I have 
observed in the high solar latitudes had evidently the same tendency 
to place the axis of the two principal spots parallel with the soIm 
equator. 

Although the single spots and the groups of veiled spots seen in 

high solar latitudes are evanescent and very small, the fact that 

they possess the principal characteristics distinguishing the ordinary 

epota is sufficient in itself, it seems to me, to ahow that these 

* The TrouvelotAlttuaomioal Drawings: Manual 
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objeiitB a1« rent solar spots, differing from the ordinal'; tJUii-Bpots 
perhapa oiily in their stiiiiUer size and their shorter duration. I 
wish particuhirly to insist upon thia point, becftuae it bears directly 
upon the theory of sun-spots and on the constitution oi the photo- 
sphere. So far, it has been admitted that the solar spots are the 
result of forces acting only on a central none exteuding ahout 35° 
on either side of the solar equator. The evanescent spots which 
have been described, show clearly that this is not exactly the case, 
and that these forces, although they are mach reduced in energy, 
act in the aaine manner all over the solar surface, and create spots 
I at the very poles of the Sun. Yours truly, 

mdon. 1SS4. June ij. H. L. TeoUVBLOT. 






Montaigne of Lintogtn 



Something has been said again lately regarding a possible 
satellite of Venus. Now although I do not know that we are called 
upon to sTibaoribe positively to the opinion of Mr. Proctor 
(' Encydopsedia Britanniea,' 9th edition, vol. ii. p. 792) that "there 
can ba now no doubt whatever that Venua is without a satellite," 
and we are rather, it seems to me, in the same pu,>4ition on the 
question as we were with regard to a satellite or satelUtes of Mara 
before the year 1877, yet I conceive there is little doubt that no 
satellite of Yenua has ever been actually seen. Had one existed at 
all approaching in aize to the object which J. D. Casaini and 
Montaigne thought they saw, we should certainly be in no 
doubt whatever about it now, or be still in the position on 
the matter well expressed by Bailly (' Histoire de i'Astronomie 
Moderne,' vol. ii. p. 409), " on ne poascde point ce qu'on n'est 
paa maitre de retrouver." It will be remembered that Montaigne's 
observations were made in the year 1761, aod were stated to be 
of an object the diameter of which was equal to a quarter of that 
of Venua. 

Although therefore I cannot doubt that the objecis seen by 
Casaini, Short, Montaigne, and others were merely ghosts, yet I 
cannot help thinking that it would be interesting to know more 
about Montaigne hbuaelf, as the diacoverer o( three comets, than 
appeara to be at present within our reach ; and I write this in the 
hope that some of the French astronomers amongst your readera 
may be able to supply something on the subject. Hitherto all 
I can find is that which is given in Lalande'a ' Bibliographie 
Astronomiqne,' p, 477, where we read of Montaigne, under date 
1761, "I) a'appelait Jacij^uea Leibax; il naquit le 6 Septombre 
1716 k Narbonne. E avait ete Doctrinaire dans sa jeunease. 
D a vegu longt«mpa a Limoges," 

It is weD known that Montaigne was the first to discover ii 
1772 the comet which at its third observed appearance in 1846 
' ' I be moving in an elliptic orbit of short perioi' 
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acquired the name of BieJa'a comet, from ite discoverer on tbat 
ociTuaiuii, MoutoigDe'a discovery vae mode on. tlie Sth. Mardi, 
177a ; and he afterwards discovered n comet (the only one observed 
Ibat _veur)in 1774, on the nth of August; also the second coniet 
of 1780, which was discovered independently by Olbera on the 
same day, viz. the iSth of October. 

Surely aome further particulars H'ould i/e interesting about 
Montaigne (Baill.v and Pingre speU the name Montagne), of whom 
1 have not been even able to ascertain the dat« of his death. 
Tours faithfully, 

Blaokheath, |B8+, July i, W. T. LlHN. 



The Eclipse of Paicles. 

81K,— 

In an interesting communication in the July number of 
the ' Observatory,' Mr. Lynn takes exception to certain doubts I 
have expreased about the solar eclipse of B.o. 431 being that of 
Pcriclea. 

W. D. Snooke, in his little work on this subject (published by 
Highleyand Son, 32 Fleet Street), 1852, refers to the position of 
the brightest stars at the time. He remarks, "Lyra was high in 
the east or near the zenith, Aroturus high in the south-west, and 
Spica nearer the horision ; farther west were Eegulus, and the 
planet Venus a little eastward of the Sun." A writer so accurate 
as Thucydides would hardly have said that " some of the stars 
shone out "if only Venus was meant; and it is perfectly certain 
that an eclipse of seveu-tentha of the Sun's disk could bring out 
no star escept the planet Venus : nor would this be even the case 
if she were only " a little eastward of the Sun." It seems im- 
possible, therefore, that the magnitude of the eclipse of u.c. 431 
was sufficient to cause any of the stars to shine out. 

Tours faithfully, 

Melplash VicHrage, Bcidport. S. J. JoHNBON. 

July 8. 



The Variable Star S Cygni, 
Sib,-- 

A recent examination of my observations of the variable 
starS Cygni (a = 2o'' 3" 6», l=-\-t^f 29''Z- 1^85°) ^^s brought 
to light some irreguln rifles, to which, with your permission, 1 
should like to call attention. 

In theannased table I give my observed limes ot maiimiim, and 
the diSert^nces between the obsen'ed times and the times calculated 
from the elements giien by Prof. Schiinfeld in his ' Zweiter Catalog 
von veranderlichen Stemeu,'viz. i — Epoch 1869, Jan. ao'i ; Period 
322*8 days, 
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I have, unfortimatoly, no observationB between the yearn 1872 
and 18771 but in No, ao66 of fhe Astron. Naehr., T find two 
maxima observed by Prof. Schdnfeld, wliich partially lill the gap. 
Maz. 1874 May 9 C— O + i'^-g Mag. 8-8 
1875 Mar. 30 -0-3 1 1-3 



HttObs. 


0-0, 


M»g. 


1863, Sept. 28 

1864, Aug. 20 

1865, July r6 

1866, May 31 

1867, AprU 21+ .... 
i868,Mar. 1+ .... 

1869, Jan. 20 

1869, Dec. 9 

1871, Sept. 18 

1872, Jufy 3' 

1877, Jan. 5 

^877,Nov. 5 

1878, Oct. 10+ .... 

1879, Aug. 19 

1S80, June 25+ 

t88i, May 6 

1883, Feb. 18 


d 
+ 4*3 

+ o-i 

- 7;i 

- 3-3 

~ 5'5 
+ 2-3 

- 2-5 

+ ys 

- 13 
+ 17-1 

+ o'9 
4-107 
+ 2rs 
+30-3 
+ 22-9 


9'4 
9-6 
9-6 
93 

92 

9-t 
9'3 
9-6 

9-0 
9-8 
9-0 
9-8 
9-2 
io'4 
9'3 
9-2 



It will be noticed that, between the year 1 863 and the early part 
of the year 1877, the star appears to have gone through its changes 
with considerable regularity, the apparent errora being hardly 
larger than might be due to errors of observation. At the end of the 
year 1877 a change in this respect seems to have occurred, and 
the apparent errors in the six following years are large. A dia- 
eUBsioD of the last seven masima, in the table, gives a period of 
3i9'i days, with epoch 1879, Aug. ts'6 : but the residuala, though 
less than when Prof, Schjinfeld's elements are used, are still con- 
siderable. The next masimnm fails due, according to Prof. 
Bchiinf eld's elements, on December 17. Although not so deep ia 
tint as Bome variables, the star is decidedly ruddy, A 9-mag. 
star closely follows it, rather less than i' north, 

I am, Sir, youra faithfully, 
KnQwIes Lodge. OucMleld, GbOHGE KkOIT. 

1884, July 17. 

Average Amount of Cloud in England. 

8lE,— 

In accordance with your request I have much pleasure in 
submitting the following statement of the mean cloudiness of the 

VOL. TU. T 
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sky St Greenwich. Thv m«nt'til; percentages of o1oiKl,aB found 
from obeervalicois made at the Boyal Observatorj' duiirg the past- 
30 years, 1854-1883, are ae foUawa: — 



January 73 

PebmaJy 74 

March 6g 

ApriJ 64 

May 65 

June 6j 



July 66 

August 65 

September .... 6z 

October 68 

Norember 69 

■ 74 



These results show that a decided diminution takes place in 
tunnuat of cloudiness towards automn, agreeing with the experience 
of practical astronomers, and disposing somewhat aununarily of 
Dr. Doberck'a rtatement (vide ' Observatoi^,' No, 87, p. 211) that 
" in England dear weather is common only in spring." During the 
period three instances of very low monthly percentages of cloud 
have been recorded in September, viz. in 1865=32, in 1854=42, 
and in 1870=43 ; two instances have been recorded in April, viz. 
in 1870=40 and in 1865=42; one instance in August, viz. 1871 
9 ; and one in June, viz. 1868^44. 

Yours faithfully, 
raonwioh, 1884. July 13, W. C. Na9H. 
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NOTES. 

pAKia OBaEETATOUT. — The Eeport for the year 1883, presented 
to the CouncU of the Paris Observatory by the Director, Hear 
Admiral Mouchez, on 1 884, January 30, has recently been published. 
The Director, before proceeding with the usual review of the work 
of the year, strongly recommends to the consideration of tli6 
CouncU the advisability of providing a branch establishment tO' 
the present Observatory. The meridian instruments have beai 
used, as in the preceding year, for the reobsen'ation of ataxs ifti 
Lalande's catalogue, and for the observation of the moon, tlwi, 
planets, and stars observed for compaiison with the equato'^als; 
the number of observers has enabled three transit instruments 
and the meridian circle to be used continuously, when the state o£ 
tlie sky permitted. With these instruments 23,829 observationa 
were secured (936 of the Sun, Moon, and Planetfi). The advanced 
state of the reobservation of Lalande's stars has necessitated 
the loss of much time from 8'' to midnight ; in order to avoid 
this in future, it is probable that only two of the instruments will 
be used. Between i88a, December, and 1883, Jidy, the division 
errors of the new meridian-circle were thoroughly determined; 
the flexure in E.A. and N.P.D. was investigated with M. Loewfe 
apparatus, but unfortunately the removal of the object-glass and 
micrometer was afterwards found necessary. The " (lambey " 
telescope has been furnished with an apparatus for determinatiim 
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fche error o£ ooUiniation at the zaiiith, aiid, by a comparison of 
errors at the zenith and horiion, the lateral tlexure. The 
irvatioos with the " Cercle du jardin '' aoem to indicate a varia- 
dhe coUimation with change of temperatare ; should this be 
iera a new proof of change in Lhe position of microscopeB 
ith temperature. 

iral important changes have been made in the 14-iuch 
equatoreal. The object-glass lent by MM. Henry having proved 
ery fine, the old wooden tube has been replaced by a metal one ; a 
'oucault regulator has been Hpplied and other modifications made 
. 1 the clock-work, and a small gas-engine has been attached to the 
ttrinch for turning the dome. The only alteration in the " equatoreal 
■Boude" was the substitution of a new E.A. cirole, as the former 
jfdrde was too fragUe. The other equatoreals have only required 
tordinan' cepaira. 

L The erecnoQ of the great telescope of o'^74 has been delayed by 
Hie impossibility of erecting it in the present grounds. A sug- 
■eestion made by M. Bigourdan has been adopted and the side haa 
Bpeen pierced to allow a spectroscope to be used by the aid of a 
nairror inclined at 45° to the axis of the telescope, the only change 
JaBceaaary when the teleacope is to be used without the spectroscope 
'feeing the removal of the mirror. The obaervationa with the equa- 
ls toreals compriaed 400 observations of double stars, 284 obaervationa 
' -of minor planets, comets, and satellites, in addition to the chart 
; work by MM. Henry. Charts 39, 48, and 67 have been engraved, 
and 4600 stars have been observed in continuation of Nob. la 
,«nd 66. MM. Thollon and Trepied were for some time at the 
[^temporary observatory established on the Pic du Midi ; an account 
(rf their observations was given in the ' Observatory,' No. 81, p. 23, 
observers consider the Pic du Midi admirably suited for 
irvations, and advise l>hat a smalt observatory be founded Cor use 
luring the four or five months of the tine season ; Admiral Mouchez 
that funds will soon be obtained for the purpose, 
^he new subterranean chambers of the magnetic observatory 
iBfernments have beenerecfejl, but the mnfeWens not quite complete. 
Id tbe Meteorological Department the usual observations have been 
made regularly . A pneumatic anemometer, designed by M. 
lurdon, forms part of the equipment of the Department ; it is a 
modification of the tube of Yenturi. 

The museum has been enriched by the discovery of an interesting 
[ollectiou of instruments of the last century in the Toulouse 
Observatory, which have been repaired and placed in the museum 
it Paris. The following is a list of these mstruments, with the 
Utea of construction: — Transit by Lennel 1774, a telescope by 
|>ollond, quadrant by Bird, quadrant by Canivet 1757, two quadrantfl 
liy Langlois 1730 and 1746, a telescope of 3'"'5o with an iron 
quadrant graduated on copper, two micrometera, and a series of 
jelesoopC'tubes. Portraits of CopermL'us and Mechain and a bas- 
lelief representation of the Transit of Venus have been obt^ned 
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daring the year, and tbe Diroctor hopes to secure for the Obaerva- 
tory collecHou all the inatrumente &c. relating to astronomy now 
ID the poBsession of the various national museums. During tho 
year have been published the volume for 1880, vol. xvii. of the. 
Memoira, containing the Theory of the movement of Vesta (M. G, 
Leveau). a lunar inequality of long period due to the action c£ 
Mara (M. Gogou), Histori*^ researches on the staadards of weight! 
and measures o£ the Obserratory and the apparatus used in theif 
construction (M. C. Wolf), Orbit of Comet Pons, 1812 (MM. 
Schulbof and Bossert), D'Arresfs periodic comet and ite return ia 
1883 {M. G. Leveau), tlie ecliptic charts 39, 48, 67. The volume. 
for 1S81 and vol. iviii, of the Memoirs are beiug printed. 

In 1884 it is proposed to continue the work of the catalogue and 
publication of current observations, and endeavour to gain soma^ 
of the time lost in publishing the bock volumes. 

Light or Vesta. — The ' American Journal of Science,' vol. sxvi^ 
contained au important commimication by Prof. Harrington ii 
which a value for the magnitude of Vesta was obtained from com- 
parisons with the stars DM. + az'' 2163 and 2164, As th( 
observationtp vrere made with a wedge-photometer, and were ac- 
cordingly differential, the magnitudes of Vesta were therefor* 
dependent on those assumed for the stars, which were taken from 
the DM. Prof. Pickering has recently undertaken the observa- 
tion of these stars, with the meridian photometer of Harvard CoEege 
Observatory,inordertoprovid6meansofreducing Prof. Harrington's 
resultstoabsolutemeaaures.andpubiishedhiaresultsiH the ■American 
Journal of Science' for 1884, July. The corrections to be applied 
to theDM. m^nitudes were found to be +-z8 for DM.-J-2Z Z163 
and+'iB for DM. +22" 2164. The mean result for the magnitude 
of Vesta is 6-64. The values formerly obtained at Harvard College 
were 6-49 from obaervations on 12 nights in 1880, and 6*45 from 
observations on 10 nights in i38 1-2 ; " the differences between these 
values do not seem large, considering the fact that the two methods 
■ of observations were very diftsimilar. In measuring huge intervals 
of brightness with the wedge-photometer, systematic errors may 
perhaps result from irregularities in the tint of the glass and other 
causes ; on the other hand, the small meridian photometer used in 
observations of Vesta was not designed for measuring objects 
fainter than the 6th magnitude, and even the brightest asteroids 
were seen in the instruments with some Httle difficulty." The value 
6-51, in vol. xi. p. 294, of the Harvard College Annals, was 
obtained by an indirect process, and Prof, Hckering considers that 
its close agreement with the results of 1880 and 1881-2 is pro- 
bably accidental. 

New Meteobolooioai JotrajriLS. — Two new meteorological 
journals have lately appeared, one continental, ' Meteorologiscbe 
ZeitBchrJft. ilerausgegeben von der deutschen meteorologiscfaen 
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Gesellachaft,' the other American, ' The American Meteorological 
JoumaL' The former is edited by Dr. Koppen, aud is similar in 
appearance and character to the Austrian ' Zeitschrift,' to which, 
judging by the contents of the first number, it appears likely to be 
a worthy compftoion. There are articles, amongst others, on the 
photographic observatiou of clouda, the daily period of the direction 
of the wind, and on types of weather, with notices of papers and 
boot's &c. ; and altogether the journal promises to advance meteoro- 
logical inqniiT. The American journal (edited by Prof. M. W, 
Harrington, director of Ann Arbor Obserratory) is of a somewhat 
different class, and appeals to the general, as well as to the scien- 
tific, reader. Three numbers have been published, in which are to 
be found original articles on barometric waves of short period, on 
the winds and currents of the equatorial Atlantic, and on the rain- 
fall of Nebraska, the Oakville tornadoes, the sling thermometer &c., 
witb other information on meteorological matters likely to be 
interesting to the general reader. Much that is noteworthy in 
American meteorology will no doubt find permanent record in this 

journal. 

I 

The LrvBKPOOL AaTnoHomOAi Societt. — The second No. of 
the Transactious of this Society, containing the reports of the 
Solar, Planetary, Lunar, aud Variable Star sections has recently been 
published. The Solar section contains a paper entitled "Solar 
Observation for Amateurs," no observations having been yet 
repoT^ad in this section, which has been but recently organized. The 
planetary report contains observations of Saturn, Jupiter, and 
Kars, by several Fellows of the Society* Amongst these it may be 
noticed that the Rev. J. J. M. Perry has measured the positions of 
Encke's division in the outer ring of Saturn, and finds it about one 
third of the breadth of the ring from the outer edge. Several 
drawings were made of Saturn, 56 of Japiter,and 31 of Mars, one 
of each planet being reproduced in the Transactions. The attention 
of the Lunar section has been devoted to the study of Fracaatorius 
ud its neighbourhood, and it is proposed to map the district E. of 
Agrippa and Godin, for which purpose an outline map is here 
supplied. J. E. Gore, F.B.A.S., contributes several observations of 
auapectod variables. Concurrently with these reports, the Society 
has published a valuable catalogue of the m^initudea of 500 stars 
situated in Auriga, Gemini, and Leo Minor, detenniued by the 
Bev. T. E, Espin from photographs taken at the Observatory of 
the Society, The instrument used is an equptoreal stellar caniera, 
with a compound lens of 4^ in. aperture and 15-8 in. foca! length, 
mounted firmly on a wooden stand, and furnished with a driving- 
dock and slow-motion screws in E.A. and Dec. The plan 
adopted is to allow the images of the stars to move on the plate 
BO as to appear as lines instead of dots. The amall stars are lost 
bj this method, but stjirs down to 8'5 mag. are secured w'th an 
exposure of half an hour. From a discussion of the measured 
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maguitudes, Mr- £!spiii tinds — (i) tlwt this eye aad phoWgraphu! 
magnitudes are almost Ideatical for two thirds of all the stars; 
(a) that the luugnitudeit of the ' Durchmu^tm'Lmg ' are remarkably 
correct. Abtt^tnpts have also been, mode to photograph various 
dusters and nebulic. M 51 appeared as two uiiaty patcties, the 
larger showing central condenaatioa. Bad distinct connection with 
the amaUer nebulosity ; the time of exposure wa^ z hours. M 35 
and the Fncsepe have also been photographed. This catalogue 
redects great credit on Mr. Espin ; and altogether the Liverpool, 
ANtronomical Society is to be congratulated on the work it ia 
aeooraplishing. ___^ 

Oask TRAJfsiTfl OF JupiTEBS Satelutes, — Mr. J. H. Eadie, ot 
Bayouoe, New Jersey, writing to the ' Sidereal Messenger,' in 
reference to dark transit* of Jupiter's satellites, says: — "On 1883, 
Dec. 3, I saw the fourth satellite and the shadow of the third, 
during a short observation with a 3^-iuch aperture, aud power of too, 
both in transit at the same time. The satellite was a little to the 
east and aouth of the shadow, and was on the bright band adjoining 
the bright belt south of the equator, and although of smaller size, 
was fufly as black as the shadow of the third. I did not have , 
time to watch this remarkable phenomenon for more than ig or 20 , 
minutes ; but as others may have seen the beginning and ending of , 
this transit, it would be iutei'eBttiig to hear from them on this sub- 
ject." Messrs. Qildersleve and Hooper thus describe a dark transit , 
of the first satellite on March 3 1 : — " it was seen as a dark body ■ 
on the edge of the S. belt, and at 3" 30"' was more easily seen than 
its shadow, the air being ^-ery unsteady. The satellite was within 
one half an hour of i^ress, while the shadow was about one half 
an hour inward on the disc. The satellite continued dark until 
off the planet." 

CoMBT a 1884*, — M, Cruls, Director of the Eio Janeiro Obser- 
vatory, saya with reference to this comet, that clouds prevented 
obaervatibns on the night on which he received the telegram from 
Kiel announcing its discovery at Melbourne ; but on the following 
uight, Jan. 17. it was found after a short search, and observations 
were made on several subsequent nights. Thesi^ observations were 
not reduced, but M. Cruls sends the following notes respecting the 
appearance of the eomet : — 

Jan. 17. The nucleus appeared aa a fine circular nebulosity with 
central condensation ; twl seen, but very faint. The spectrum 
showed the three hydrocarbon bands, faint and diffused at the 
edges. 

Jan. 18. Nucleus bright, lail 1^°, spread out but limited on the 

right side (reversed image) by a more luminous rectiliueal thread. 

Considering the motion of the comet, it is remarkable that the 

brighter and more clearly defined edge is the southern, in which 

* Ajtroii. SboLt. No, 9599. 
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direction the comet is maving, a peculiarity noted by M. Cnila in the 
great southern comet of 1882. On January 24 and 25 the general 
appearance was tb& same, as was alao the spectrum ; the intensity 
of light had become more feeble. 

P01.A11 Pbojectiok on Venus. — In the measurement ol: the 
photographs taken at Puebla during the Transit of Veaus of 1882 
Dec. 6, MM. Bouquet de la Grye and Arago have noticed a 
projection in the outline of Venus amounting tu X of the planet's 
radius, or about 65 miles. The photographs taken at Port-au- 
Prince also show the same projection; and M. 'I'rouvelot points 
out that it occupies a position, so to epeak, identical with that of 
the bright south-polar spot, which he has frequently observed 
(c/. ' Obeervatoiy,' No. 86, p. 176), and which often seemed to 
him to project beyond the limb. In 1S78 January, after Venus 
had paseed inferior conjunction, M. Trouveiot saw this spov 
Beveral tlmee and described it as composed of numerous bright, 
peaks showu in profile on the sky. Drawings made by M. Trouvelot 
last January show the south-polar spot as very lai'ge and bright, 
whilst the spot near the north pole was scarcely visible. P. Lamey 
at Grignon has also observed the same south-polar spot, and seen 
it frequently project beyond the disk. He I'egards it as occasioned 
by volcanic mountains of great height, and alleges that the spot is 
surrounded by concentric circumvaliationa, recalling, but on a much 
laraer scale, the great lunar craters. MM. Bouquet de la Grye 
and Arago suggest, with much greater probability, that the 
projection is due to accumulations of ice or great masses of cloud. 
If the latter, Venus must possess a much more extensive atmo- 
sphere than our own, although it is a smaller body ; bat both the 
appearance of the planet in the telescope and the evidence of the 
spectroscope concur to make that appear probable. 

The measures of the French Transit of Venus photographs 
(fhow a polar flattening for this planet of about jj^, not very 
different from that of the Earth. 

A jfEW FoKM OS SpEOTEOPHOTOMETEB.- — Prof. E. C. Pickering 
delivered an address at the meeting of the Massachusetts Institute 
of Technology, on May S, on the proper method of measuring 
colours, in which, after referring to the difficulty he had ex- 
perienced with Vierordt's instriunent, especially when the lights 
differed greatly in intensity, he described an improved form of 
apeetropbotomoter which he had designed and which he eihibited 
to the meeting. This consists of a spectroscope with two slits, in 
which the relative intensities of two spectra may be measured by 
pokrissed light. Special means have been adopted to render the 
edges of the images to be compared well-defined and of luiiform 
brightness. The instrument can be used for the measurement, by 
absolute standards, of paints, dyes, Ac, and for the comparison of 
lightiB from various sources. The chief difficulty in me^uring the 
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cdloiirs of stars ia in the lack of light ; in these meaeures Prof. 
Pickering's method, aft^r spreading out tke light of the star into a 
spectrum, is lo employ a wedge, similar to that used by Prof. 
Pritchard, but instead of measuring, by meaaa o£ a scale, the posi- 
tion on the wedge whem the light ia extinguished, the star is allowed 
to transit along the wedge, and the time of disappearance of each 
colour is noted. The exact colour is determined hy a series of 
slits. AU the spectra are brought into the same position by an 
auiiliary image brought into the field by means of a plate of plane 
glass cemented to the side of the principal prism. The results 
hitherto obtained are said to be such as to indicate that the in- 
strument offers a satisfactory means of measuring the intensity of 
each part of a stellar spectrum. 

Comet 1858 IIl.^Herr Spitaler, whilst sweeping on May 36 
in search for this comet, with the great 27-inch telescope of the 
Vienna Observatory, observed three faint nebulous objects, all un- 
catalogued, in the following positions in B.A. — 17" 40° 50', 17" 
42'" o", and 17" 42° lo" ; the declination for all three being the 
same, + 35" 33- Clouds prevented further observations, and a 
long period of bad weather set in, ho that it was not until June 17 
that Herr Spitaler was able to examine these nebula again. Only 
the two latter could, however, be detected. It appears, therefore, 
not improbable that the first object may actually have been the 
comet, as it was not far from the place indicated in Schulhofs 
ephemeris. The missing object was faint, round, and with a 
perceptible central condensation. No further observation of the 
comet has been obtained. 

Celestiai Motions. — We are ^ad to welcome a second edition 
of Mr. Lynn's reat and handy little book. Having noticed the 
first editioa so reeentiy, it ia only necessary to say now that, be- 
sides being carefully revised, the information has been brought up 
to the date of publication, and that a diagram has been insert^ 
illustrating the motion of the November meteors in the solar 
system. In the chapter on comets a notice of Denning's is now 
included, so that a reference is nuide to every comet which has 
been known to return. 

A New Minor Planet of the twelfth magnitude, No. 237, since 
named Cceleatina, was discovered by Herr Palisa at Vienna on 
June 27, Anothe", No. 238, was discovered on July i by Dr. 
Knorre at Berlin, whilst engaged in searching for No. 233. 

A NEW Comet was discovered by Mr. E. E. Barnard, Nashville, 
Tennessee, on July 16, at 15" 21". R.A, iji" 50" 44', N.P.D. 127° 
9' 52". Motion slow. It has since been observed afc Washington 
and Algiers. M.Tropied observed it at the latter place on July 25, 
at 9" 13" 35", Algiers M.T. E.A. 16'' g" 12*, N.P.D. 127" 24' 14". 
No tail. Central condensation. 
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The position-anglee of the Sun's axis and the co-ordinates of the 
centre of the (tsk are given for Greenwich Mean Koon. 
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Full Moon, Aug. 6, 11' 7"! Last Quarter, Aug. 13, 15" 8°'; 
New Moon, Aug. zo, g* 54" ; Pirst Quarter, Aug. 28, 3" 42». 

Mercury an evening star in Leo, at greatest elongation (27" 
16' E.) Aug. 23*5". 

Venvs in Giemini, etationary Aug. 2' 5", at greatest brilliancy 

Aug. 17. Diameter; — Aug. i, 47"-!; Aug. 31, jo"-!. lUumi- 

Dated portion of disk 0-249 on Aug, 15. 

Aug. I, B-A. 6" 49'°-o, Dec. 16° 25' N., tr. zz'' 3"", rises 14" 34" 

31, 7 41 -9. 17 13 N"., zi I 13 37 

Mars in Virgo, in conjunction with the Moon Aug. Z4^ 4", 
Diameter:— Aug. i, s'7 ; Aug. 31, 5"'2, Dluminated portion of 
disk 0-938 on Aug. 15. 

kvg, I. It-A^ 12'' io°'9. Dec. 0° 46' S., tr. 3^ zg", sets 9* 29" 
31, 13 20 -8, 8 31 S., 2 40 8 t 

Jimttr in oonjunotiou with the Sua Aug. 7'' 7", 
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Saturn nearly stationary between Taurus and 
junction with the Moon Aug. 15' 18'. 
Aug. 1, E.A. 5^ ig™'/! Dec- 21" 44' N.,tr. 20" 35", r 
3', 5 3a -3, =1 51 N., 18 47 

Outer Bing. Inner Ring. 

Uaj. isie. Min. Aiia, M^. Aub. Mia. 

Ang- I 38"-7S i7"-44 ^S"!! "" 

21 39 90 «7 91 2^ S3 " 

The south side of the rings is visible, the elevation 
above their plane on Aug. 1 being z6° 45' S,, on . 
40' 8., and 01 the Sun 26° 39' and 26° 42'. 
Orantts. 
Aug. 1, E.A. 11' 45"'o, Dec. 2° 25' N., tr. 3" 2°, 

31. II SI ■!. I 44 N., I II 

Jfeptune is stationary Aug. 26' S"". 
Acg. I, E.A. 3" 2S°'-o, Dec. 16° 54' K,, tr. 18" 40", 
31. 3 as 'e. 16 SS N-. 16 43 



Phenwntna, 



O, M. T. 



ig. 3 7 32 B.A.C. 6292 

Oc. 0.158°. 
I 14 13 45 &2 Tauri 
I Oc E. 294^ 

?he angles are reckoned from the apparent N. point towards the 
it of the Moon's inverted image. Editob. 



Aug. 14 13 34 B.A.C. 1351 
Oc. E. 331" 
15 IS 21 115 Tauri 

Oc. E. 261° 



Publications received : — WoihingUin Philoiopkieal Society, Bulletin 
Vol. vi. — C. Carpmael, Canadian Obaervations of the Transit of 
Venui 1882 — M. Lamey, Mhnoire sur le Regime de (Hrculatioii de 
la Mane Fliiide du Soleil (Memoires de I'Acad^ie de Savoie) ; 
Swr ia Dicoaverte dv, Sygteme Oiologiqae Emptif de la Ptanite Mars 
(Mdmoires de la Soci^t^ Eduenne)— -Q-. Lorenzoni, Sulle Deter- 
minazioni di Tempo Eaeguite ad Areetri neW Autunno del 1882 
eoUa ostervaxioni deipassaffgi di wtelie pel v^tieaU ddla Pt^are (B. 
Instituto Yeneto di scienEe)— J. Holetschek, Ueber die Bahn 
dnea Kometen, der iviihrend seiner gunatigen ffelligkeit ntcht aut 
den Sonnenstrahlen heraititreien hann — C. L. Prince, Summary 
of a Mtteorohgieal Journal hept at Crowborough — Observatiom of 
vie Great Comet of 1882 raade at the U. S. Naval Observatory, 
Washington (Government Printing Office, Washington) — Ncte 
tar les influences thermomelrigues attribueea aiix asieroides meteoriqttes 
(Bulletin Hebdomadaire de I'Association Scientiflque de France, 
1880, Aug. i) — "W. Huggins, On some remits of P^tographing 
ffie Solar Corona wiihoul an Eclipse (Spottiswoode & Co., Lon- 
iaa ) — On a Method of Photographing ike Solar Corona without a 



BeUpie (Proc. Eoyal Soc., No. 22j, 1882) — T. E. EBpin, A 

lO'jue of the Mayaitwiex of 500 Stai-t in -lurtjrt, Gmniui, and Lti> 
Minor (Liverpocd, Meek Thomas & Co.) — Transactitma of the 
Liverpool Astronomical Socieiy, No. 2 — E. C. Pickering, Rteent Obser-' 
mttitmt of Variabtt Start (Ppoc. Amur. Acad. vol. li. pt. 2) — Arthur 
Searie, 37ie Zodiacal Light — TJie I^ies of the Moon (Prou, Amer. 
Acad, vol, li.) — L. Trouveiot, On the Veiled Solar Spots (Proe. Amer. 
Acad., 1875) — Eliaa Loomia, Contribyiions to Mtteorology, Twen- 
tieth paper (Amer. Journal Science, vol. nviii., July 1884) — 
Stonyhurat College Observatory, Remits of Meteorological and 
Magnetic Observations, 1883 (Manresa Press, Eoeharapton). 

EEBATUM lit No. S8. 
Page i»S, line i-j./or bcnare read Venere. 



SOLAE FHOTOGRAFSY. 

The "Perpbotbd" OasBEViTOEr Dry-Plate, prepared specially for 
Solar Photography, has been the only plate used at the Koyal 
Observatory, Oreonwioh, during the luat year and a half. 

The AsTBONDUEB BoYU, in his Beport to tlie BoEird of Vieibon read 1883 

"Since the beginning of December gelatine drj-plBtes haTebeen need instead 
of the old wet-plute proceGB. They aro more convenieiil iu una, and appear 
to give ns good avoriig;e results." 
W. H. OoLH, Esq., M.A., Deputj Superintendent Indian Surrey, writes ; — 

" The dry-platoB you sent us at the request of the Astronomer Royal hsTe 
proved highly satialactory." 
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Sole Maker— LEO ATKENSOH, Photographic Chemist, 
121 GREEswicn IloAii, GREEswicn, S.E. 

LIVERPOOL ASTaONOMICAL SOCIETT. 

Vol. II, of ' Proceedings,' with index, illustration a, and 50 papers 
on aatroiiomical subjects, atiff paper cover, 3«. post -free. — 
' Trail BactionB,' No, 2, including " Solar Ohaervatlons for AmateuTB,'" 
by E. W. Mattbder, F.R.A.S. ; ObBorvatious of Saturn and Jupiter 
by W. 3. Framkb, F.RA.S, ; Buapoctod variahlo stars by J. E. Gore, 
F.R.A.8. : Reports of the Sections &a. : I*, post-free. — ' Trans- 
actions,' No. 3. Stellar photography and tlie actinic magnitudes of 
500 stars Ac, by the Eov. T. E. Espm. B.A., F.R.A.B., 9rf. post-free. 
From the Seceeiaut, 55 Great Newton Street, Liverpool. 

FOR SALE. — Thbee-poot Eepleotor, equatoreally mounted, with 
an extra mirror. Particulars of Me. Common, Eahng, W. 

AHmrAL SUBSCRIPTION 

(including ^ 
For the (JniUd Kingdom :— Twelve S 
For Foreign Countries : — Fourteen Shillings, or 3j Dollars. 
Posl^Office Orders payable at Nelson Street, Greenwich, 8.E. 
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Meeting of the Liverpool Aaironomical Society. 

The third AimuiiJ Meeting was held on Saturday, August i6, at 
"West Eirby, the Eev. T. E, Espin, B.A,, presiding. The Secretary 
read a report on the state of the affairs of the Society. Since the 
last Annual Meeting, 114 Members and Associates, including the 
President and Officers of the Eoyal Astronomical Society, had been 
elected, and the Society had published 114 pages of printed matter, 
illustrated by 16 lithographs. Donations of 186 books and pam- 
phlets had been received, and the publications of the Society had, 
in turn, been sent to nearly all the astronomical institutions in the 
world. As the Liverpool Society is composed largely of members 
residing at great distances, it had been judged odIj fair to keep 
the local expenses as tow as possible ; consequently, out of a totii 
expenditure of .£72, it had cost onl^ 3as. for purely local expenses. 
The officers elected for the ecsumg year were the Eev. T. E. 
Espin, B.A., FJt.A.S., President, and Messrs. Howard Grubb, 
F.E.S., E. C. Johnson, F.E.A.S., and Joseph Baxendell, F.E.A.S., 
Vice-ftesidents. The Council included the Eevs. Prebendary 
Webb, F.E.A.8., and Father Perry, F.E.S., &c. (of Stonyhurst). 
Mr. "W". H. Davies, P.E.A.S., was re-elected Secretary, and Mr. J. 
Stead, Treasurer. 38 gentlemen were balloted for and duly elected 
Members, and E. "W". Maunder, Esq., P.E.A.S., was elected an 
Associate of the Society. 

The President then read a report of the work done at the Ob- 
servatory. This, he said, consisted, during the past twelve months, 
chiefly of stellar photography. The large camera was set up in 
March, and from some of the plates the catalogue of 500 stars, 
recently published, had been taken. Attention hod also been given 
to the photography of star-clusters and nebulas ; but perhaps the 
most important work had been the comparison of star-magnitudes. 
For this purpose the photographs had been taken at intervals of a 
month, and each photograph compared with those previoualy taken. 
If any star appeared to have varied in brightness, systematic 
observations of it were at once commenced, and several such stars 
I, at the present time, ul 
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In addition to the papers laid before the Society, commmiicatioiiB 
had been forwarded to the ' JounuU of Science,' the ' Observatory,'- 
tbe ' British Journal of Photography,' aud the ' Englieh Mechaoic* 
Observations had been secured of some of the known variable, 
stars, and also of other stars which were suspected to vary, b 
of the stars being also observed for colour. During the ntoutb- 
of July the Observatory bad been closed, and an expedition to the 
Rigi was undertaken, to carry out the research as to atreioapheric 
absorption at low altitudes, suggested to the Society by Professor 
Pickering. Some 50 comparisons o£ stars with a greater zenithal 
distance than 80° were obtained, and the value of the results woa 
much increased by the meteorological observations of Dr. Stierlin, 
which were made simultaueouBly with the stellar observations, and 
kindly placed at the disposal of the Society. These observations 
consisted of records of barometic, therraometric, and hydrometrio 
readings at 9 p.m. and 7 a.m. The fact that these observations had 
been obtained was notified to Professor Pickering, and they had 
been pkced at his disposal. No satisfactory detormination of the 
atmospheric absorption hod, he believed, yet been made at 11 greater 
Eenitbal distance than 80°. The absorption of the hght of Capella 
from observations on four nights, at its lower culmination, was as 
follows : — 



Date. 


Z. D. 


AbdorptiOD. 


Barometric. 






July 






millim. 






yi 


87'S 


a-17 


630-8 




50 


14 


87-4 


270 


630-6 


15-0 


5° 




«7-i 


Z-I7 


628-5 






'3 


«7-5 


2-17 




I2-0 


bo 



These results show a mean of 

Z. D. AbBorptioii 
87''-5 23° 

Several observations of I'ariable and suspected variable stars were 
also made on the Eigi. The applications for assistance in observa- 
tional astronomy had been very considerable. There had also been 
a fair number of visitors. 

M, Casimir M. Gaudibert, in a short paper on lunar observations, 
strongly advised Members to obtain the best maps before they com- 
menced a systematic study. A very lai^ number of sketches, more 
or less perfect, were often made at the telescope, and found after- 
wards to be, at best, a reproduction of object* alraidy clearly defined 
in maps. This coatinued repetition took a great deiJ of time, which 
could often have been saved by a previous reference to the locality 
ij) a map. Besides, good opportunities were scarce, and, it seemed 
to him, that if it were possible to obtain separate portions of some 
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of our beat lunar niBps, and compare them wilh tlie Moou, adding 
what was misBUig, and eorpeetiug positions of objecta, Au,, the work 
would prioress more quickly and with greater certainty. He 
thought Schmidt's map the best, though stitl capable of improve- 
ment : but as he could certity from his own experience that few, if 
any, observers had looked at the Moon so closely as Schmidt, and 
»8 the details had been drawn with the help of the finest telescope 
in Europe, he would advise Members to pause before they decided 
him to be wrong. 

The .Secretary announced that, in future, Ihe Meetii^B would be 
heJd on the second Monday in each mouth, instead of on the third as 
hecetofope. Cards with the date of meetings would be printed and 
distributed for the convenience of Members. The Observatory and 
instruments, including the large stellar camera, were then inspected, 
and the meeting adjourned. 



Stellar Photography. 

A FEW words on the photographs taken with our Stellar Camera 
may perhaps not he unacceptable to your readers. The instru- 
ment was placed at the disposal of the Liverpool Astronomical 
Sodety by Howard &rubb, Esq. Mr. Grubb had been much 
interested by the preliminary attempts at photographing large 
fields of stars, and a correapondence between the Secretary (Mr. 
Davies), Mr. Grubb, and myself led to an offer on hia part to 
place at our disposal a powerful and fully equipped instrument 
for a mere nominal charge. 

After much thought and trouble Mr. Grubb forwarded the 
instrument, which was erected at once at West Kirby, and with 
which a series of trial photographs were taken before commencing 
ft systematic zone of work. From these photographs a catalogue 
of the magnitudes of 500 stars has lately been publiahed. In so 
new a line of research, imeipected difficulties have constantly 
arisen, and so far the work accomplished must be looked upon aa 
purely preliminary. Probably the most remarkable point is the 
astomslung space penetrating power of the leus, which is a com- 
pound one of 4A inches aperture. After an hour'a eipoaure stars un- 
catalogued by Argelander begin to appear, and in one or two of the 
excessively long exposures it is impossible at present to say how 
faint the smallest star is. Wratten and Wainwright'a piates have 
entirely superseded those of all other makers, and for certainty 
and rapidity promise to keep the first place for stellar photography. 
Although no especially good photographs of double stars have been 
taken, yet one or two have been photographed. On the night of 
April z6, a plate was taken of part of the constellation of Lyra. 
The famous pair s', j* came out both of exactly the same magni- 
tude ; but in the case of the neighbourii^ star, <^, a curious reversal 
of magnitude ia observable, for instead oi the magnitudes being aa 
x2 
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tbey appear in the telescope, viz. A 4J-, B si, we have A=6i+, 
B 4'o + . The larger atar of this pidr is yellow, the other Uue. 
So intense ie the actinic light of B that it comes out brighter 
than e') e^ Lyraj. Another curionB instance occurs in tlie case o£ 
the fine pair B.A.C. 6468, the magnitudes of which are given by 
Otto Strove, according to Webb, as g'l, 7T. The pair was 
photographed on the same night as the prec^ng pairs ; but the 
two stars instead of being reversed are both reduced to the same 
brightness, and are both leas than 7*0 magnitude by at leaet ^ a 
magnitude, if not more. The fine wide pair S', I', on the contrary, 
undergo a marked reversal, for in the telescope the magnitudes 
are A 4^, B sj; but on the photograph we have A=6-3 + , 
B S'o + . In a photograph taken of (? and a" Ceti, the stars are 
reversed, the fight of the large star being reduced, while that of 
the bright one is increased. 

The photographs are indeed principally valuable for the reductjoa 
of magnitudes of the stars. For thia purpose the stars are allowed 
to drive so that they come out on the plates as lines, which are 
more easily compared than dots. A full explanation of the method 
will be found in the preface to the catalogue. There can be no 
doubt that the photographic impression is nearly equal to the eye 
magnitude in the case of two thirds of the stars. The other third 
fall into one of two classes ; the bluish stars increase in magnitude, 
while the reddish ones decrease. 

The remark of Dr. &ouid that most of the stars are liable to 
fluctuations in light, is cert^nly not demonstrated by the photo- 
graphs ; but of the 500 stars whose magnitudes have been reduced 
from the plates, only two cases of possible variation have been 
detected. In the zone work now just commenced the plates of 
the same region will be taken, at least, one month apart, in order 
to test this conclusion of Dr. Gould more minutely. It is hoped 
also that new variable stars may thus be brought to light. Attempts 
will be made to photograph some of the stars on whose variation 
doubt has been thrown. By photograpfiing them and the com- 
parison star OD several nights all doubts as to their variation vrill 
be removed. The effect of scintillation on the star-images is not 
without interest. The action of the light on the plate is twofold, 
The first and greatest action is at right angles to the surface of 
the plate. This of course is a penetration of the film by the light, 
tbe depth of marking being in accordance with the strength of the 
actinic light of the star. But the plate is also affected perpendicu- 
larly to this line of action by atmospherical disturbance of the 
star's light, and the resulting indenture of the film thus becomes 
conical or funicular. The size of the images of the stars then is 
greatly dependent on the state of the atmosphere. 

These disturbances are sometimes eicessivo. On one occasion, 
for instance, the image of a Coronte was enlarged up to i^, of an 
inch. Here is a comparison of the images of five of the atara in 
Corona on two different nights : — 



f 
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According to these two plates, if the determictatioiia are taken 
from the size of the images, the magnitudes would be diSerent ou 
diSerent nights. These tvsults led to the abandonment of attempts 
at determining the star's magnitude by the size of the image. 
Instead of this the stars are allowed to drive. It was found that 
stars down to the seventh magnitude left a mark upon the plate 
in transit if the clock was stopped. These lines are sharp and 
clear and are unaffected, except in the case of the brightest stars, 
by atmospherical disturbances. 

The plates are bo sensitive that the Moon, however distant from 
the part of the heavens on which the camera is turned, fogs them ; 
but, eacept just at full Moon, the fogging is not safEcient to 
prevent stellar photography with short exposures. The Moon has 
frequently been photographed instantaneously in the focus of the 
5-inch refractor, with Wratten and Wainwright's p]at«a. I am 
not aware that a photograph has ever been taken of the Moon with 
BO email an aperture ; these photographs are seven-tenths of an 
inch in diameter. 

Such are some of the preliminary results obtained with the 
instruments at present in our poasession. Incomplete as they ace 
I yet hope they may not be without interest to your readers, and 
may lead others to take up the work of stellar photography. A 
new field is open for research, and the instruments necessary are 
within the means of many of our amateurs. In conclusion, I may 
state that the zone work is actively progressing, and a zone with a 
Declination -1-40° has been chosen. 

T. E. Espnf, B.A., P.E.A.S., 

^leaial Obsenier to ike L.A.S. 

Statistics of Stellar Distribution derived from Star-Gauges 
and from the Celestial Charts of Peters, Watson, Chit- 
comae, and Palisa. 
Is Volume li. of the ' Publications of the Washbuni Obser- 
vatory' now printing, I have collected all the data available for 
a discussion of the distribution of the fixed stars, so far as this 
can be determined by the method of star-gauging. 

The data have been collected for a comparison with the results 
of a series of star-gauges which are in progress here, with the 
15-inch equatoreal. The tables are printed now, in order that they 
may be available to others besides myself. They include ; — 

1. The 683 previously published gauges of Sir W. Herschel ; 
with the places brought up from 1690 to i860. 
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IL The 405 unpublished gauges of Sir W. Herschel, which have 
been extracted £rom his observing books, and generously placed at 
my disposition by Lieut.-Col. John HerscheL These have also 
been reduced to i860. 

III. 500 counts of stars from the published star-charts of Dr. 
Peters. 

rV. 983 counts of stars from the unpublished charts of Dr. 
Peters ; from the Paris charts as revised and completed by him ; 
and from the unpublished ecliptic charts of Professor Watson. 

Y. 856 counts of stars from the impublished and published charts 
of Dr. J. Palisa. 

Besides these, the data from Sir J. Herschel's (605) southern 
gauges and Celoria's ' Durchmusterung ' of the stars between 0° 
and +6°, have been reduced to i860 and compared with the tables. 
These occupy about 140 octavo pages, and have, I conceive, a 
permanent value. 

I have thought that the two tables following, which summarize 
them, might be of general interest. I desii*e to express my obli- 
gations to Dr. Peters and to Herr Palisa for the data of their 
admirable star-maps. 

In Table A the first column gives the authority ; the second, the 
number of gauges, or counts ; the third, the nmnber of separate 
pointings of the telescope ; the fourth, the total number of stars 
counted (for Palisa and Peters, the actual number of stars counted 
in each 4" of E.A. by 1° in Dec. has been multiplied by sec. d 
before making the summation) ; the fifth, the average number of 
stars per count, or gauge ; the sixth, the average number of stars 
per square degree of a great circle ; the seventh, the limits of mag- 
nitude (approximate) of the stars counted ; the eighth, the number 
of stars down to each certain magnitude, which would be scattered 
over the whole surface of the sky, 'provided the distribution over 
the whole sky was the same as that in the special area -counted ; 
the ninth, the limits of declination of the special areas considered 
(the limits of E.A. being o^ and 24^ in each case, though the whole 
24** in E.A, is only investigated in the first 8 horizontal lines) ; and 
the tenth, the actual number of square degrees which have been 
counted, and upon which the numbers in the eighth column depend. 

The table furnishes several simple proofs that the stars cannot 
be regarded as equably distributed in space. The gauges of the 
elder Herschel numbers 13 and 14, for example, may be taken as 
two fairly comparable determinations of the same quantity. Any 
satisfactory formula should cover these two cases, as indeed it 
should cover the gauges of Sir John Herschel. The first two de- 
terminations (series i and 2) differ from each other by over 30 
per cent, of the smaller, and hence no expression of the form 
Sm=« y^ will serve to represent the numbers of col. 8 throughout, 
though such a one may serve as far as the nth magnitude. The 
limiting magnitude in col. 7 will be fixed by the photomeiric de- 
terminations of the Harvard College Observatory, except perhaps 
those corresponding to the Herschel gauges. 
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In Table A it is clear that the irregularity of the distribution of 
the Btara in E.A. in the various aeriea has influenced the numbers 
of col, 8 so that they are not comparable. The nnmbera for 
Falisa'e fi-ineh telescope are greater than those for Peters. The 
Table B ^yes similar data for certain ot the authorities for every 
ao" of E.A. throughout the 24''. All the counts refer to i86o'o, 
except those of Argeiander, which are given for iSss'o. 

Column I gives the limits of R.A. ; column 2 gives the average 
number of stars from the first to the tenth magnitude, in the 
' Durchmusterung,' quoted from the Bonn observations, vol. 5 ; 
column 3 gives the number of counts of areas of a" in K.A. by 30', 
made by Dr. Palisa on his Pola maps, and column 5 the same 
datum for his Vienna maps (these include both published and 
unpublished maps) ; column 4 gives the number of stars per 
1° square derived from the Pola maps, and column 6 the same 
quantity for the Vienna maps ; these numbers are the sum of the 
quantities 4 sec. S times the actuat number of stars, divided by the 
number of counts ; column 7 gives the number of square degrees 
counted on Dr. Peters's manuscript maps (not including the very 
few of Professor Watson's); and column 8 gives the average 
number of stars per 1° square for Peters's derived as above ; column 
9 gives the number of gauges (not fields) counted by Sir W. 
Herschel within the R.A.'s noted; and column 10 gives the 
number of stars per 1° square for Herschel. 

The total number of square degrees actually counted is : — 
For Argelander, zi344'7 ; 
For Palisa (Pola), 175+ ; 
For Palisa (Tienna), 94+ ; 
For Peters (MS.), 950+ ; 
For W. Herschel (I. & 11.), 379-5. 

The limits of declination are given in Table A. I have not in- 
cluded yir J. Hersehel's gauges, as they refer to the southern 
hemisphere only, while the others refer partly to the northern 
sky. 

The last four columns of the table give the ratios ; 

Number of stars per 1° (Herschel) divided by number of stars 
per 1° for Argelander, Palisa (PokX Palisa (Vienna), and Peters, 



1 



These ratios show again how far from uniform ia the scattering 
of the stars. While it is true that the problem of the true distri- 
bution of the stars, if it ia to be solved at all, must be solved by 
neglecting the individual peculiarities of smalt regions, yet it 
appears to be evident from the table, that areas much smaller than 
ao"' in E.A. by 92° in declination must be considered. I have 
taken them so large in this table only because the counts for the 
'Durchmusterung' are given to every 20". 

It appears to me that one of the most important conclusions 
from these tables is, that the method of star-gauging must be 
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applied to the study of comparatively amall regiona, aad that the 
results Erom these are theu to be combined into latter groups and 

The sftine region gauged with five differeut apertures, for example, 
will give more results of value than five times this area gauged with 
a single telescope. If these two tables serve to finally dispose of the 
faodaraentnl assumption that the stars are equally scattered in 
spate and to bring about the study of their diatrihution on a more 
general basis, they will have served a valuable end. 

Washburn Observatory. EnWAED 8. HoLDEH. 

Unirereit; of Wisoonaiii. Madison, 
1SS4, June I. 



Hir William HeracheVn Observaltong of Variable Stars *. 
I'liB discovery last summer of two additional catalogues of the 
Light of the Stars by William Herschel has been announced else- 
where. At the same time a Journal was found, which gives the 
dates of observation for the individual comparisons contained in 
the six catalogues. The suggestion was made by Mr. Chandler, 
that the observations of variable stars contained in these catali^ea 
would thus be rendered of value. The observations contained in 
Table I. were kindly forwarded by Lieut.-Col. Herschel, who has 
taken much trouble in fnrniahing me with all the material avidl- 
able for the following discussion. The Bucceasive columns of Table 
I. give a current number, the number of the catalogue of Herachel 
in which the star is contained, the usual designation of the star, 
and its Flamsteed number. The next columns give the date, the 
observation, and the resulting magnitude. The latter is derived 
from the photometric obsen'ations made in 1879-82 at Harvard 
College Observatory with the meridian photometer, and will, 
appear in the Annala of the Observatory, volume ziv. The valueg 
assumed for the intervals employed by Herachel are obtained from 
a diacussion of all his catal(^e3, and will appear in the same 
volume ; they are o-i for a period, 0-2 for a comma, and o'4 for a 
dash. 

The scale employed may be defined as that in which a mag- 
nitude corresponds to the ratio whoae logarithm is four tenths, 
and which coincides with the scale of ArgeUnder for the magnitude 
5. It is best illustrated by the statement that the magnitudes 3, 
4,S,and6onthescale8oE the'UranometriaNova'and the 'Dureh- 
muaterung' would be espreased by 3'i, 4'z, 5'o, and S'S on the 
photometric scale. 



Prooeodinga of tlie American Academy of Arts and Sciencee, 1 884, p. 269. 
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Table I. 



o. ■ 


Gat. 


Name. 


Fl. 
55 


• 

Date. 


Oomparison. 


Magn. 


«-l 


I. 


t} Aquil» 


i795»July 19 


651 30. 55- 60 


3-8 


1 

2. r 




It 




II »» 


60. 55 


41 


3- i 




ti 




II II 


55-41-38.44 


3*9 


1 

4* 




»> 




1795, July 25 


4ii55 


4*5 


5- 


I. 


g HerciiliR 


30 


1795, May 23 


I, 30 


47 


6. 




t* 




1795, May 25 


30-25 


5'i 


T. 




t» 




II ti 


".35-6, 30 


4*9 


8. 




»» 




II II 


6, 5»i 30 


5*2 


9- 




>> 




II II 


52, 42, 30, 34 


5'6 


to. 




)> 




*795» Sept. 20 


30. I 


4*4 


[I. 




»> 




>i II 


30-, 25 


4*9 


(2. 


I. 


u Herculis 


68 


1795, May 22 


71. 68, 72 


5*2 


^3- 




i> 




II II 


68, 90, 72 


5-1 


14. 




if 




i795» -A-ug. 18 


68, 59, 61 


51 


'5- 




>> 




II II 


69-68 


5*3 


16. 


II. 


Oeti 


68 


1779, ^OY. 30 


/3>o>a 


2*4 


'T- 




>> 




1798, Feb. 18 


68.82 


40 


IS. 


II. 


ri Qeminorom 


7 


1795, Mar. 29 


/*-»»-r 


3*3 


19. 








II II 


H-e-tj 


3-6 


20. 








1795, Nov. 7 


^71 13. 7-3> 


3*2 


21. 








1796, Feb. I 


13; 7 


3*3 


22. 








>» II 


13- 7-1 31 


31 


23. 








1796, Nov. 30 


13 — , 123 Tauri, 7 


3*2 


24. 


II. 


^ GeminoruTn 


43 


1795, Nov. 7 


55- 77f 34-43 


4-1 


*5- 


in. 


5 Gephd 


27 


1796, Nov. 5 


32. *7 


3-8 


26. 


IV. 


j3 Lyr8B 


10 


1782, May 12 






27. 




)) 




1795, May 5 






28. 




>» 




1795, Sept. 15 


14-, 10 


3-8 


29. 


IV. 


R LywB 


13 


1796, Aug. 28 


12. 13 


4*5 


30. 




»> 




II II 


21. 20, 13 


47 


31- 


N V. 


p Persei 


25 


1795, Aug. 21 


23i 25-41,46 


3*4 


32. 




» 




1796, Sept. 7 


45 39-25 


3-6 


33- 


IV. 


X Tauri 


35 


1796, Jan. I 


'-2, 35- 38 


40 1 


34- 




»> 




1796, Nov. 30 


123-135 


3-6 


35- 


V. 


X Sagittarii 


3 


1795, Sept. 15 


2i3 


"^ 1 


36. 


VI. 


d Librffi 




1795, May II 


17i 31. 35i 44- 19- 43- 45- 6 


5'» 1 


37- 




»» 




1795, May 18 


37i3i|i9 


S-4 


38. 




»> 




II II 


7ii9 


5-6 


39- 




» 




1797, May 22 


19. 18 


59 



The following remarks appear in the original record : — 
No. 16. " o Ceti is less than /3 and larger than a. See p. 26 J* 
No. 22. " Seems to be larger than it has been." 
No. 26. " To the n-eye y much larger than /3. (Mem. This 
star is changeable, and was then at its minimum.) " 

No. 27. " /3 Lyvsd much less than y, 10** 45" com. time.'* 

No. 28. "10 seems to be at its minimum.'* 

The variations of several of these stars are irregular, or at least 

the law goyeming them is not yet known. It is evident that 

these observations will hereafter form a most valuable test of the 

correctness of any assumed law, since in many cases they precede 



Observadong of Variable Star*. 

by more Ihau ha]l' a wntury any other obsen'ationa of tLese stars 
of the same degree of prtscisioD. This is shown in Table II. 
which gives in successive colunmB the name of the star, the 
nunibep of obaerrations contained in Table I., the year in which 
the variabiUty was discovered, and the number of years by which 
this followed the observations of Herachel. A dash is inserted 
when the discovery preceded the observations. In these ca.ses the 
oheervations of Herschel have less value, since we have contem- 
poraneous or antecedent observations which serve to determine the 
nature of the changes. The last three columns give the period i: 
days, and the magnitude at maximum and minimum, according to 
the catalogue of l^fessor Schiiufeld ". 

Table U. 



Name of Star. 


No. 
Dbg. 


DiscoT. 


Years. 


Period. 


Variation. 
Sebonfeld. 






1784 

X 

■ 7S4. 
,856 

z 

1866 
.859 


ez 
74 

49 

60 

59 
SI 
7' 
64 


irr. 
331-3 

',11 
46-0 

3-9 
7-0 
a-3 


ffi 5-+ 
1-7-5D 89 
3-1 3-7-4-2 
37 4-S 
37 +'9 
3*4 45 
43 4-6 
3 4 4'» 
3 '4 4-1 
+ 6 
4-9 6; 


ff HerouliB 

u Henulis 


tj QBinitiocuia ... 
: Geminoram ... 








XTauri 


fSsr:..;::::; 





The individual stars will now be considered in tm-u, so far ai 
material existe for a more complete reduction than is given in 
Table I. 

ij Aqxiiim. — The variation in light of this star has been discussed 
by Argelandert- A hght curve is given by which the brightnes 
at. any time may bo expressed in terms of an arbitrary scale of 
grades. This scale is defined by expressing in grades the light of 
the comparison stars used in determining the changes in brightness 
of the variable. Points have been constructed for each of these 
stars, with grades as abscissas, and the photometric magnitudes as 
ordinates. A straight line drawn nearly through these points 
serves to convert the scale of grades into photometric magnitudes, 
or inio actual light ratios. From this we may conclude that 
the maximum and minimum light of the variable expressed in 

Ehotometric magnitudes is 3-7 and 4'S. The range is accordingly 
!SB than that ordinarily given, but this is partly due to the dif- 
ference in the scales. The observations of Herschel expressed in 

" Zweiter Oatnli)g TOn viirauderlichen Hteruen. Mannlieim, 1S75, 
t Aiitroii. fjucli, lix. p. 399. 
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grades equal 9'6, 6'i, 8'5, and I'o. The first three of these 
correspond to periods of i^ 19", 1^ 4", and i^ 14" after a ininimuiii, 
if the light of the star was increaeiiig, or to 3"* 4", 5" 6", and 3^ 1 4", 
if the light waa diminiBhing. The other obBervation, No. 4, which 
was made sis days later, on July 25, serteB to decide between 
fcheae two hypotheses. Thelight was then aensihly that of a minimum 
at i'2 grades. As the period of the star is about ^•^4^, a minimum 
aboat a day preceding the observations i, 2, 3 would also be in- 
dicated by observation 4. This would agree with the hypothesis 
that the light was increasing on July 19, hut would controvert the 
yiew that it was diminishing. 

The time of the ohservations is defined only by the limits of 
twilight, which in the latitude of Slough would extend to within 
about two hours of midnight in July. The star would culminate 
near midnight, and could be easily observed as long as darkness 
lasted. The times of observation may therefore be written, 1795, 
July ig* 12" +2S and 1795, July 25** 12'' +2''. The mean of the 
three results on July 19 would give an interval from the minimum 
of 1^ 12", or would place the preceding miuimnm at 1795, July 
18* o'', with an uncertainty of several hours, since a small error in 
the light corresponds to a large deviation in the time of minimum. 
The elements of Argelander indicate a minimum 1795, July 18' 
19" 42°, Paris M.T. Edwaed C. Pickebutg. 

[To be oonttnaoi] 



CORRESPONDENCE. 

To the Editor of ' The Obsei-valory' 

Meteors of July 23-25 aiid August 10, 1884, 
81B,— 

On the nights of July 23-25, 1884, 1 observed 72 shooring- 
stara. The moat conspicuous shower was from a well-definnd point 
between a and /3 Persei, at o 48°, S 43°+. Fifteen meteors were 
referable to this stream, and they were similar in their visible traits 
to the August Perseids, being rather bright, and the phosphorescent 
streaks which are almost uniformly generat-ed by the swift meteors 
from radiants near the apex of the Earth's way, were also, in the case 
of this shower, freely exhibited, especially with the brighter metflors. 
I have seen this same shower of July Perseids in several pre- 
ceding years, but never with such distinctness before, I call 
attention to it, partly from the fact that it shows a close agreement 
with the radiant-point of Messier's comet of 1764(49° +45'''5, 
July 25), and may have some derivative connection with it, though 
the assumption is somewhat doubtful, as the comet, at the de- 
scending node, passed some ten millions of miles inside the Earth's 
orbit. The analogy seems worth mentioning, however, for little is 
known as to the possible dispersion of cometary particles in the 
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plane of their orbitB, owing to the repelling power of the Son, 
which may originate considerable width in the resnlting meteor- 
Btreams. The auggestion has been thrown out (I believe by Weiaa 
and tikihiapareUi) that a comet durii^ its circumsolar passage, and 
when the tail is wheeled rapidly round in conformity with the 
pheoomeua usually observed, may radiate a. portion of its material 
over a wide space in the direction of increasing perihelion diatanee, 
giving a marked difference of orbit to the particles composing 
different parts of the stream. Thus the Earth probably encoimters 
many fragments belonging to these distended cometary systems, 
though the circumstances may not altogether appear to favour such 
an inference. The orbits of comets are computed from the paths of 
the nuclei of these bodies ; but these orbits must differ considerably 
from the orbits of such of the material 8 as are scattered over the much 
larger spaces swept by the envelopes, tail, and other appendages. 

The meteor-shower near n-/3 Persei evidently affords a bright 
display preceding the true Perseids, and it will be necessary to 
reobserve it and determine the data of its greatest intensity. 
July 2o~3i is a somewhat notable fireball epoch, and it is very 
probable that this special radiant has supplied many of the more 
prominent meteors which have been recorded at this time. 

My recent observations enabled me to recogniKs another rich 
shower in the extreme N.W. boundary of Capricomus near y, 
I recorded 9 very slow meteors from a radiant at 301''— 15''. I 
had noticed this stream on July 28, 1878, at 305° —15", on 
July 6-17, 1877, at 298° —8°, and fm Aug. 6-9, i38o, at 300° 
— 10°. It has also been well determined by Schmidt, Tupman, 
Konkoly, and Sawyer. 1 find the mean centre from la good 
radiants is at 3o4'''7 — S^'S. Mr, tJreg's average position (1876) 
is at 299° — 7°i from 6 radiants extending over the interval from 
June I to July 25. Both Neumayer and Tupman have observed 
the shower in June. It is most conspicuous, however, and has been 
far more generally noticed, during the last half of July, when it 
provides many brilliant, slow-moving meteors. 

Of the other showers seen in July this year, none were of any 
prominence ; but on the 23rd I recorded several very long meteora 
from a radiant at 75° +32" on the horizon. On the 24-25th 1 
saw 3 Aquarids, with paths averaging some 40°, the point of radia- 
lion in this case also being extremely low. On July 25 I noticed 
the first indications of the true Perseids. Gouds prevented work 
on the later nights of the month. 

On August 10 bright moonlight and an othenvise unfavourabis 
state of sky greatly obscured the Perseids. There were bands of 
white filmy cloud stretching in a north and south direction, and 
not many stars were visible. Between gjj'' and iij', however, I 
observed 16 bright Perseids from a radiant not very exactly deter- 
mined at 44" +59°. Under the circumstances it was impossible 
to judge as to the character of the display this year. 

Bristol, 1834, AuguBt iz. W. F. D&NHIHQ, 
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The Eclipse of Pericles. 

8lB,— 

In Lia letter to yon on this subject, Mr. Johnson Btill con- 
tends for the eclipse of Mnrch 30th, B.C. 433, ratiier than that of 
August 3rd, E.G. 431, as the one in question twiiich occurred in 
the first year of the Pelopoiinesiau war), on the ground thac Thu- 
cydidea was too accumte a wriler to say that several stars appeared 
(aiTTipuy rifuii' itijiayivTuiy) if the obscuratioa was only sulHdent 
(and barely sufficient) to bring out thepjanec Venus. I must con- 
fess I'his seems to me a literal clinging to )iia words, almost like 
the airdt e^ij with which we are told the disciples of Pythagoraa 
repudiated any calling in question what their master auid. I 
think I can call to mind many instances in which it hae been said 
to me, " The stars nj\! out !" when in the dusk of evening twilight 
oue st^ar only has actually beeu seen. It is to be remembered tliat, 
iu any case, n star or slara can only be seen momeutnrilv during 
an eclipse. Nor is it even likely that more stars were visible at 
the eclipse of B.C. 433, 

But, however that be, there are two arguments which, unless 
I can see them rebutted, oill continue to lead me to give the pre- 
ference to that of B.C. 431. 

One of these (which I mentioned in my previous letter, but do 
not see that Mr. Johnson has noticed) is the number of events 
that took place in the campaign before the eclipse, which could 
not have occurred before March 30, and point rather to such a 
date as August 3. 

The other is mentioned by Mr. Johnson himself (p. 18 of his 
' Eclipses Past and Future ') as a difRculty, and seems to me to 
be a fatal one. Another eclipse of the Sun is mentioned by 
Thucydides (book iv. c. 52), which appears to have occurred in the 
eighth year of the war. He calls it a small eclipse (roii re ijXi'ou 
iiiXiwii 71 lyii-tTn), and says that it took place at the beginning of 
the summer (as before, it would seem that he uses the word Hcpos 
as almost equivalent to the period of time which would be covered 
by the campaign). There seems to be little or no doubt that this 
was the eclipse of the 21st of March, b.c. 434 ; and if this waa 
the eighth year of the war, b.c. 431 must have been the first. 

Mr. Johnson refers to a small pamphlet pubhshed iu 1852 by 
W. Drew Snooke, formerly of Ryde, Isle of Wight, in which the 
author gives the places of Venus and of several of the brightest 
Btars at the time of the eclipse of August 3, b.c. 431. It does 
not appear, however, that Mr. Johnson has verified Snooke's re- 
sult, which makes Venus only " a little eastward of the Sun." An 
approsimate calculation made by myself indicates that she was not 
far .from greatest eastern elongation, and therefore cotisiderahly 
to the east o£ the Sun. At any rate, there can be, I think, little 
doubt that the planet would be visible during the eclipse (although 

Eartial), especially in the atmosphere of Greece, and with the 8uii 
iw in the heavens. Yours faithfully, 

BloclilieBth, 1B84, Aug. 16. W. T. LTN(f, 
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Polar Flattenirtg of Venm. 

Rin,— 

At p. 239 of your number for Au^afc I find fhat the 
mensurea of Venus on the French Tniasit of Venua photographs 
show a polar flattouing of j^,,. I httre also seen someiFhere an 
accouDt of ineasurpmentB of Venus recently showing a flattening 
in the N.-S. direction, of which my unsettled state has caused me 
to lose the reference. I should be greatly obliged if yon or your 
readiTS could supply it. 

The matter is one of some interest, especinlly to me. In 1874, 
from measures taken during the Transit, of Venus, I found a com- 



pression in the N.-S. direction of 1 -•, and I might fairly 

2S9-3±77'6 
have assigned even a higher probable error, because (his value 
depends oji the probable errors of the arc values of the nicasurea 
in the two directions, whereas the difference of the micrometer 
readings is far more certain. If two other perfectly independent 
sets of measures now show, as ihey seem I0 do, the same sort of 
result, we have a. strong presumption that there is a renl flattening in 
theN.-S. direttion. This, however, does not seem consistent with 
the determinations of the inclination of the equator of Venus to the 
ecliptic which have been received hitherto, and it seems desirable 
to examine the question again. 

37 Hamilton Kosd, Ealing, W. j] P. TenhIkt, Lieut.-Qtjn. 

iSe4, August I. 



Saturn. 

Sin,— 

In looking through the old volumes of the ' Monthly Notices 
of the K.A.8.,' 1 have just ciime upon a letter fj\mi Mr. Lassell, in. 
which he speaks of Beeiug the ball of the planet Saturn through, 
the division between the rings, precis-lv as Professor Hall and 
myself saw it last Novpmber, with the Prineetiin telescope. 

The letter is dated Valetta, Nov. i, 1852, and will be found in 
Vol. xiii. The passage (on p. 12) reads as follows : — 

" There ia evidently also a sudden paleness o£ the main division 
of the rings where it crosses the ball — scarceij sufficiently marked 
in the engraving — as if, in some degree at least, the ball were teen 
through ths division." 

The same thing appears in Mr. Db la Eue'a figure, opposite 
p. 30; but, from a remark in ihe note on p. 24, I judga that 
Mr. Ce la Kue did not see it himself. 

Princeton, New Jrrnej, U.S.A. C. A. ToUKG. 

Aug. 4,1884. 

• MontUy Koticea E.4.S. Vol, niv, p. 345. Tho reeordB are nt Qroen- 
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The August Meteors. 

SlH,— 

I think it will be well to send o, short report to you of the 
Perseid ineteor-slioner this year : for all hough I snw nothing what- 
ever worth recordiag, yet thn eomptirative absBnce of meteors waa 
of ifselt' an interesting fact, which should certaiuly be chronicled, 
if we are to fiud out an\' thing about returns of maxima and minima. 

Since I have carefully watched this shower I have never seen 
Buch a poor displAv. Of course the full Mooii and sonm light 
cloud maJu a great difference ; but it was obvious that there was 
but litfle to sea, for, of course, the large meteors would have been 
observable had there been any. 

In watches, including a few hours on the loth, nth, and lath 
Ac. of August, I registered 6j meteors, 47 being Perseida. 

The hourly number of Perseids never got above 10 for one 
ob'erver, even when for a little while on the i ith it waa almost 
dark and very cle.ir. 

There were so few first niag. ones that the horary number, if 
it had been clear and dark ou tiie loth, could not, by compnrisoa 
with the usual allowance o£ the larger meteors, have beeu more 
than 15 or 20. There can be little doubt that this return has been 
one of the very fetblest for some years. Tours truly, 

Gceat Eiddow, 1884, Aug. 13. H. CoaDBB. 



NOTES. 

Vakiatioks is the Sor.*K Diametek. — Dr. J. Hilfllier, Assis- 
tant Astronomer at the Observatory of Neuchitel, has recently 
pubhshed a little pamphlet, iu which he discusses the question of 
the I'ariubility of the -solar diameter For this purpose he has re- 
duced a series of 34(38 trans ts of the Sun obseried during the last 
22 years at the Neuchittel Obaer atcr\ These vere nil observed 
with the tame instrumei t a t rcle by Erlel faK with an obiect 
glass by M era of 115 m apert t e and ' n focal !ent,th Each 
limb of the Sun was obser4eI tn 13 threads ind a magnifying 
power of 20O was emplo ed 

Dr. Hilfiiter refers to ae eral suggestions wh ch ha e been made 
in order to explain the d fferent values obtiiued for th solar 
diameter nt different fcime'i lu the year such as the effect of dif 
fereiices of temperature on tl e tele ope the d fferent coloured 
glasses employed, or a supposed elliptiutv of the "Sun the polar 
diameter buing the longer but does not throw much additional 
light upon them, nor doea he arrive at at y ver\ definite lo 1 lusions 
But with regard to the ap| arent \'\t at one in the m an ann lal 
diameter of the Sun, Dr. Hilfiker is more deiJided, and he concludea 
(i)that the variations in the valuo of the dbmeter of the 
8un indicated by the Neiichatel observations are real; and 
(3) that these changes bear a relation to the period of the sun- 
t2 
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spots, that is to Gay tlut the greatest diameters coincide with tha 
tninimum of the period of sun-spots and viet vo-kA. The data, 
however, seem scM«ely Buflieient to justifj' the latter conclusion,; 
which does not agree with those formed on the same Eubject b^ 
Auwers aud by Newcomb. 

Obhebtatobies. — The article " Observatory" in the ainth editi(n 
of the ' EQOVclopoedia Britaimica,' is from the pen of Dr. J. L. 
E. Dreyer, Direelor of Armiigh Observatory, and formerly edited 
of ' Copernicua.' The article eommeaces with a brief iiitroductioa 
giving an outline of the development of observatories, from tha 
dayH of Hipparchus to the present time. A gnxetteer of the prin- 
cipal existing observatories follo\va, in which is given a deacripticm 
of the equipment and work of each, as full as apace permits. 
number of English private observatories, now discontinued, are also 
described, on account of their historical interest and the im^ 
portant work which has been performetl at many of them. 

Keptdne. — In No, z 600 of the ' Astronomlsche Nnchrichten 
Dr. U-. Miiller gives tbe rysults of a number of observations of tha 
brightness of Neptune made by him at the astropbyaieal observa* 
tory of Potsdam. The observations were made in four series, vi 
1878, Sept. 22 to Dec. 13: 18S1, Sept. 30, to 1883, Jan. 15; 188 
Jan. 4 to Feb. 19 ; and 1883, Oct. 7 to Dec. 30, The planet w, 
Hot obsened on the dat^a on which Mr. Maxwell Hall ('Obaerv 
tory,' No. 83, p. 72) obser^-ed the variation in its brightness which 
led him to attempt to determine it* rotation period; but Dr. 
Miiller'e observations afford no indication of any such variability 
as that which Mr. Hall believed he had established. Tbe 
results for each series are as follows : — 

MaEnifudo of 
nStar. 

I. It DM. + i3=4li 

11. 17 DM. i3''4,i 

III. 5 DM. i5%3o 

IV. 7 DM. 16" 43= 

The separate observations of the last sei 
Mngnituda 
rotidam Mean Tim< 



P 



1883, Oct. 7, 9 52 



Nov. 10, 6 38 
18, 9 48 



of Neptune. 



7-9S 
Til 
7-95 



I 
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The last colutnn gives the interval from maximum, nssuQiing 
Mr. Hall's date of Dee. 2" i^'-'i G. M. T. and period of ^••^g2. The 
obBervations were miide with a ZollDer photometer of Ausfeld'a 
constriictioa in thetirst three series, aad in the last aeries with one 
by WanscbafE. The Gruhb refractor of 8-in. aperture was used 
iu the first and third, and the Steinheil of S"3-in aperture in the 
second and fourth series. 

Stoijthiiest Comeob Obsebtatoby. — From the " Eesults " of 
observations made at thia Observatory in 1883 we learn that the 
usual magnetic and meteorological observntious have been con- 
tinued as in former years, and that the solar drawings and spec- 
troscopic observations of the chromosphere, jirominences, and sun- 
spota have become part of the regular daily work. In 1883, 
djrawiugs of the Sun on the scale of 10 J in. to diameter were made 
on iSo days, the chromosphere was completely examined on 72 
days and partially on 9, and the spectra of sun-spots on 16 days. In 
addition to various magnetic and meteorological tables, observations 
of auroras are given for April 3 and 24, May 11 and 14, August 
30, September 8, October 4 and 5. A careful collation of these 
observations with the sun-pictures and magnetic curves auggeata 
the following remarks ; — " Auroral displays coincide in every in- 
stance with periods of solar disturbance, and there have as yet 
been no aurorie remarked during periods of solar qiuet. Similarlv, 
in every case of aurorro the magnets were disturbed, although the 
disturbances synchronous with the aurorie of May 11, August 30, 
and September 8 were not of a violent character. The aurora of 
April and May coincide fairly with a large group of spots which 
appeared on the following limb of the Sun on April 11, and was 
followed until nearly the end of May. Similarly the auroral dis- 
plays of August and October synchronize with a spot which was 
followed from Augiist 29 until early in October. The intermediate 
aurora of September 8 rany have been connected with a large spot 
first seen on September 9, and which later became a scattered 
group and died out about November 13. "We may also remark 
that the displacements of the bright lines in the spectrum of the 
chromosphere favour the supposed connection between aurone and 
Bolar disturbance. Thus the observations of April 2 and 2 5 showed 
considerable displacements of the C line, especially on the former 
date. There is also some evidence to show that the aurorie and 
magnetic storms synchronize rather with particular classes of spots 
thttQ with solar disturbances geoerally." Observations taken at 
St. Ignatius' College, Malta, form an appendix to the Stonyhurst 
Eesults for 1883. 

The Zodiacai, Light. — The current volume of the ' Proceedings 
of the American Academy of Arts and Sciences ' contains a very 
valuable paper by Mr. A. Searle on the Zodiacal Light, in which he 
has collected and reduced on a uniform system the evening obser- 
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Tnkiona of the principal observers of the zodiacnl light. The poin 
taken up ore the approsiraale position of the Kodincd cone in tl 
visible hemisphere of the sky, the elongfttion of the vertex, an 
the latitudes of the northerji and southern bounclaries at successii 
elonsatiuns 30° apart. The details of more thnn 650 ohscrvntioi 
by Jones, Heis, Schmidt, and others are exhibited iu tabular forts 
whilst their results are conveniently and com[>letely summarize 
in a number of other tables showing the monthly means, and meai 
for different series. 

Mr. Searle supports Jones's view that the apparent changes i: 
the place of the lijjht should he referred mther to lhecorrespondij« 
■changes in the place of the et-liptic iu the visible hemispheri 
Jo the geographical position of the observer in latitude, and ri 
it as probable tliat atmospheric absorption is an important a 

E^rhaps the only cause of the variatioiis of the zodiacal light w 
,tituae. But " if atmospheric absorption has the importance heE 
assigned to it, in the study of the zodiacal light, we cannot expe(d 
to determine the true position oi the light on any occasion by thf 
aimple methods heretofore in use." Direct photometric obsemi 
tions must be made, or, failing these, observers " must compare 
together different portions of the light and also specified pornooti 
of the light and of the Milky Way.^' And the MOky Way i 
it«elf he studied in a similar systematic manner, A cnrefut phota 
metric inquiry " is indispensable if wa are to substitute definite 
knowledge for the vague information now before us with regard 
to 'zodiacal bands,' the singnlar phenomenon of the ' GegenHchein/ 
and the possibly periodical variations in the main body of tlw 
zodiacal light, as well as its appai-ent changes from hour to hour." . 
In dealing with this question of the photometric observation ot 
the light, Mr. Searle mentions the interesting fact that from Celoria's 
and Sir W, Herschel's observations the Milky Way would appear hji 
be about two magnitudes brighter than the mean brightness of tbft. 
sky. On this estimate the brighter parts of the zodiacal light 
would be commonly three or four magnitudes brighter than ih* 
surrounding sky. 

Mr. Searle remarks in conclusion : — " It is not my intention, oit 
this occasion, to dicuss the probability of any esplanation of t)ttf 
aodiaeal light. 1 have merely to remark with regard to the ordinarj' 
meteoric theory, that it gains greatly in simplicity if we diapenw> 
with all the imaginary meteoric bodies or rings with which it I 
'usually been connected and retain merely the conception of meteori*' 
dust diffused throughout the Solar System. It may be show*, 
mathematically, if we regard the meteoric particles as solida n- 
floeting light irregularly, that an appearance like the zodiacal conQ' 
with on indefinite vertei would result." 

A NEW SDNsniNE-BECOBDER*, — Being doubtful of the accunu»- 
of^the published sunshine records, Mr. HerberfcM'Leod endeavoured, 
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light instead of the heat of the Son would produce the record of 
auushine. The results of hia eiperiraenta were communicated to 
the Physical Society on 1 334, June z3. The apparatus consistii of a 
camera placed with its asis parallel tr> the polar axis of the Earth, the 
iens pointing northwards. Opposite the leus is a silvered sphere 
from which tbe Sun's rays are reflected through the lens on to ferro- 
prussiate p»per, thus forming a distorted image of the 8un. Tbe 
positions of the lens and sphere are so arranged that the image is 
linear and raJlnl, and is carried rouud in a cii'cular arc hy the 
motion of tbe Earth. Tbe sphere is a chemical round-bottomed 
Husk about 95 inillim. ia diameter, silvered inside; the distance 
from Haskto lens is 76 millim., and from lens to paper 152 millim.; 
^e lens has a focal lengtb of 90 millim. and an effective aperture 
of ismillim. Thecircletroced in Juneis about izomJUim.indiameter. 
An impression is obtained with au exposure of only la seconds, and 
when the leus is covered for one minute a light line is produced in 
the circular band, so that the paper is sufficiently sensitive in the 
present apparatus to register short gleams of sunshine and also 
the passage of small cloud-!. When the Sun shines through light 
clouds, tlie impression produced is somewhat blurred and of a m\ich 
less intense blue than when the Sun is unobscnred. Tbe tima- 
Bca!e is made by dra'ving radliil lines from the centre of the circular 
band, coutniuing angles of 15°, each of which represents one hour. 
It Btill remains to be found what are the moat convenient diroen- 
sioDs for globe and lens, so that tbe minimum of alteration of 
position wQl be re({uisite to obtain a sharp image at all times of 
the year, and also the best method of fixing the paper so that it 
may be easily changed and the tiine-scale marked on it. 

CiNCiSNiTi Obsehtatobt. — We learn from the 'Kansas City 
Eeviow ' that Prof. J. G. Porter of the U.S. Coast Survey has been 
appointed to succeed Prof. Orniond Stone as director of the Cin- 
cinnati University Obs'^rvatory, Praf. Stone having accepted the 
po-'ition of Professor of Astronomy in the University of Virginia 
more than a year ago. TbeCincinnaH Observatory has been super- 
intended in the interim by Mr. H. C. Wdson, who has been 
appointed Assistant Astronomer. Prof. Porter was at one time an 
assistant at tbe Litchfield Observatory, Hamilton College, Clinton, 
New Tork,and now holds an important position in the U.S. Coast 
Survey. 

Bbmabxablb Meteob-tbain ". — Mr. Brooks of Phelps, N, T., 
records an observation of a remarkable meteor-train, which he 
law about 8" 30° on July 3. Tbe meteor moved from near Polaris 
towards the N.W,, but had disappeared when Mr. Brooks's attention 
was attracted to that part of the sky. He describes the train as. 
"The most brilliant and wonderful it has beenmv privilege to witness. 
Notwithstanding (he bright twilight glow of that early boi 
tnun of light stood out bold and distinct thereon, : 
* Sidereal Mceeenger, 1ES4 Aug., p, 167, 
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trilliant naked-eye comet, for which for a moment it could have 
been easily mislaken. At tirst it nas quite straight, but in 3 or 4 
minutes it began to curve in different directions, stil! maintaining 
itadistinct outHuea. Then nuclei or points of condensation would 
form in various parts of the train, which slowly expanded and 
difEused until they became invisible. These nuclei were distinctly 
Been by the aiil of a small glass, and 1 regret that, on account at 
being about half a mile from the observatory at the lime, I was 
not able to turn the large reflector upon this very interesting 
pbeDomenon. The train of light was visible to the naked eye 
fully ten minutes, and in a good teleaeope could have been seen 
much longer. 1 have in several instances while comet-sweeping, 
ran upon a curious t\yisting mass of meteoric smoke or debris 
quite invisible to the naked eye, but never anything equalling this 
in brilliancy and variety of detail." 

Comet (6) 1884.^ — Mr. Barnard baa communicated the following 
particulaja relative to the discovery of Comet (6) to the ' Sidereal 
Mesaenger' : — " On the night of July 1 6, while sweeping in the 8.W. 
portion of my none, I discovered a suapicioua-looking object, which 
from its absence from my memory and the catalogues at once 
suggested the probability of ita being a comet. A series of pointings 
was begun with the6-in.equatoreal upon the object and neighbouring 
stars. The mean of four careful pointings gave its placeat g'ss^SS' 
Nashville M.T., B.A. 15" 50"" 40% South Dec. 37° 9' 52". It was 
close n.f. a. star of 8m. (P), which star I noticed was of a reddish 
tinge. The next night was cloudy. On the 18th the sky was 
clear for a short time an<l the object was examined again. It was 
located precisely the same with respect to a star which I called 8 
or 9 m. ; the declination was the same. I at once concluded it was 
a nebula, but thought it brighter than on the 16th. The sky 
quickly clouded. On the igtb the sky was badly clouded, but, 
through breaks, I glanced at the object and saw at once it had 
moved. I had been deceived the night before by the striking 
similarity of comet and star ; I described it as brighter, but, as it was 
seen for a few seconds only, may have been deceived. The 20th 
being clear, the comet was again observed and described as fainter. 
It is large for a telescopic comet, gradually a little brighter in 
the middle. On the last date I suapecfed an indefinite rapid 
brightening to a nucleus near the middle, possibly / the centre. 
It spreads out into hazy indeterminate outlines. Its motion is 
Tery slow towards the east, some 20' daily, with an almost insen- 
sible southern motion." 

M. Ferrotin describes this comet as having, on Aug, 15, the 
appearance of a somewhat ill-defined nebulosity, about 1' 30" in 
diameter, and presenting bright granulations towards its centre. 

The Stbtemitic Search fob Comets. — The systeraatie aearch 
for comets organized by the 'Science Observer' has been carried 
on with considerable zeal, the northern zones having been swept 
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on an average of two to six times per month during fhe year 
ending March last ; but observers who can command from 15" to 
45" S. dectination are still needed. 

A 3TEW riiNT Nebula*. — Mr. Barnard, of Nashville, Tenn., 
mouBces the discovery of a new nebula which appeara aa a small 
faint object, in a 6-in. telescope, the light being of an even tint. 
The mean position for i88+-o is a 17" i6°'4s'ii, g -38° 2& 18', 
or 2" 22'/ and 3''98onthof &en. Cat. 4290. There is a faint star a 
little Bouth, which confnsea the light ot the nebula. Herschel'a 
description of 4290 is" I \ \ ; Q ; e F; S ; am S c" ; but Mr. Barnard 
could not make out its annular character. 

Mr. J. E. Gk)BE, M.B.I.A., has prepared a catalo^rue of known 
variable stars, with copious notes, nhich the author has tal;ea 
pains to render aocarate and useful. The legend of the identity 
of Tycho Brahe'a star with the " atars " of 945 and 1264, 
and with the star of the Magi, is, however, i^ain repeated hero. 
The catalogue was read aa a paper before the Eoyal Irish Academy 
1884, January zS. 

We have received Vol. iv. (new aeries) of the ' Annals ' of the 
Borol Observatory, Brussels. It contains the observations with 
the tTHnflit-inatrumenta made in 1879-80 and itiSi ; phenomena of 
Jupiter's sateliites, 1880-81; physical observations of Jupiter, 
1879-81, with copies of 140 drawings made by M. L. Nieaten, who 
bos a justly high reputation as an astronomical artist ; observa- 
tions of Comets b and e, iSSi, with 16 drawings by the same 
observer ; 32 drawings of parta of the Moon's surface, with notes 
by M. 81:uyvaert, and a valuable series of drawings of the solar 
spectrum by M. C. Fievez. We have already referred to M. Fievez'a 
work on former occasions ('Observatory,' No. 64, p. 242, and 
No. 78, p. 308). This ia the first time spectroscopic observations 
have appeared in the 'Annals ' of thia Observatory, and the Director 
regrets that it is at present impossible to devote more attention to 
this interesting braoch of aatrouomy. 

A NEW Observatory has recently been erected at Doane College, 
Crete, Nebraska, under the supervision of Prof. G-. D. Swezey. 
The instruments already secured are a Buff and Burger Tratisit, 
an 8-inch equatoreal by Alvan Clark and Sons, a Howard mean-time 
and a Seth-Thoraas clock, a Sewell break-circuit chronometer, and 
aset of meteorological instruments. The observatory will be known 
as Boswell Observatory t. 

A New Minor Planet (No. 239) was diacovered by Herr PnJisa 
at Vienna on Aug. 18. It was of the 13th magnitude. This 
makes Herr Palisa's 43rd discovery. Prof. C. H, Peters has 
di§covered 43. 

The Minor Planet No. 238 has received the name of Hypatia. 
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Maxima and Minima of Var 


abU Stara in. 1S84, Septtmhar. 1 


M, Bignifiea maiimam ; m, minimum. | 


Sept. 2-0 Z Gemiuomm, M. 


Sept. IS SCrtpliei, m. 


2-] ii Lyrae, m. 


15-6 (i LyriB, m. 


4 E Virgiuis, M. 


16 EPisdum.M. 


6 8 Urate Maj., M. 


16-3 W Virginia, m. 


6 B Hereulis, M. 


17 S Vulpeculto, m. 


7 K Booiis. M. 


17-3 i GJeiainorum, m. 


7-1 C Genii tiorum, m. 


20 8 Lib™, m. 


rZ W Virginia, M. 


22 ELy™, m. 


9 n Geminorum, M. 


22-3 ; Gemiuorum, M. 


10 li Cant-ri, M. 


22-5 T Monocerotis, M. 


12 EUraffiMaj., M. 


24 E L^icertaa, IL 


12-2 K Geminorum, M. 


24-6 W Virginia, M. 


13 U Moaocerolia, M. 


25 E Corouffi, in. 


13 T Aquarii, M. 


27-4 < Geminorum, m. 


13 R Vulpeculffi, M. 


28-5 /J Lyne, tn. 


14 E SftgittEB, m. 


2g E Peraei, M. 


14-6 T Moaocerotia, m. 


30 E Scorpii, M. 


Variables of 


Short Period. 


i OspiiBi. X Sagittarii. 


U Oephoi, «,. X Taui-i, m. 


d. 


d. 


h m 


h m 


Sept. 4-85, "i. 


Sept. 1-6, ra. 


Sept. 3 lo 47 


Sept. a 17 55 


6-45. M. 


4-5, M. 


8 1027 


6 16 47 


1 ii75>M. 


8-6, VI. 


13 1=^ 6 


10 15 39 


1 15-55. "'■ 


ii-S,M. 


iS 9 4fi 


14 14 32 


\ i7''5.W. 


15-6. "». 


23 9 25 


18 13 Z4 


1 "■55. M. 


18-5, M. 


28 9 5 


33 13 16 


r 26-Z5. m. 


22-6,™. 




36 II 8 


=7-85. M. 


=5-5, M. 


Algol, m. 


30 10 I 


qAquitiB. 


29-6, III. 


Sept. r 16 34 


; Lihra:, w. 


d.^ 


U Eflgittarii. 


4 13 23 


h ra 


Sept. 3-5. M. 


7 10 12 


Sept. 3 la 33 


8-3, «!. 


Sept. 2-3. •". 


ro 7 1 


10 13 7 


IO-7.M. 


5-3. M. 


21 18 17 


17 11 41 


i5'5. *"■ 


22-5, m. 


24 15 6 


34 11 15 


- 17-9, M. 


25-5. M. 


27 II 54 




22'7, m. 


29-3, »t. 


30 S 43 


UOoconn,)!!. 


29-8, M. 


W Sagiltarii. 


8 Cancri, m. 


Sept. 3 10 25 




d. 


h m 


9 8 7 




Sept. 2-s,™. 


Sept. 12 10 40 


16 5 5° 




S-7, M. 




19 16 41 


^^^_' 


13-3, M. 




26 14 24 




17-7, m. 






^^^^1 . 


25-3. w. 






P 


28-s, M. 






' 


J 
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Come/ b. — lapeius and Saturn. 
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Elements and Ephemei-is of Comet 1884 fi {Barnard). | 




By Cakl Stbcheet •. 




Perihelion Passage 1884 Aug. 18-21985, Berlin M.T. 










ft': 


357 40 19 -0 J. Meao Equinox 1884 


0. 




6 52 11 - 


J 




log 3 


0-140670 




Ephemeria for Berlin MJduight. 






II.A. Dec. 




1884. 


h m „ , Log A. B 


rightnosu 


Sept. I,. 


■-- 19 5-3 -3041 9'8325 

... 19 9-4 30 23 


0-83 


13- 


-■■ 19 13-4 30 3 




H- 


... ig 17-4 29 43 




IS- 


... 19 21-4 39 23 9MI0 


0-76 


16. 

17. 


... 19 25-4 29 3 
. .. 19 29-3 s8 43 




i3. 


. .. 19 33-2 23 22 




19. 


... 19 37-1 23 I 9-8629 
... 19 40-9 27 40 


0-69 


21. 


... 19 447 27 19 




22 


... 19 4^-5 26 57 




23. 


... 19 52-2 z6 35 9'88oi 


o-6a 


24. 

as- 


... 19 55'9 26 14 
... 19 59-5 25 52 




26. 


... 20 3-1 25 30 




27. 


... 20 6-7 -25 8 9-8985 


o-SS 


2J»J^ 


nets of Right Aicension and Deelinttion betwien 

and tfie Centre of Satuni. By A. Maeth t. 

Japetua — Saturn. 


Tapetus 




E.A. Dbc. 


QreeDwii^h E.A. 


Dm. 


Noon. 




Noon, B 




Sept. 


I.... +26-9 +176 


Sept. 16... 


■ -14-3 


<■ 8s 




2.... +24-7 4-177 


17... 


. -17-0 


+ 711 




3..,. +22-S +176 


18... 


. -19-7 


+ 59 




4....+20-I +175 


19- ■. 


. -22-3 


+ 45 




S.... +17-5 +173 




• -247 


+ 31 




6.... +i4'9 +169 


21. . . 


. -27-0 


+ 17 




7.... +12-2 +165 


22... 


. -29-1 


+ 3 




8.... + 9-3 +160 


23... 


■ -3''i 


— 13 




9.... + 6-4 +153 


24... 


. -32-8 


- 26 




o.-.. + 3-S +146 


25... 


■ -34-3 


- 40 




I.... + 0-5 +138 


26... 


- -35-5 






2.... - 2-5 +129 


27... 


- -36-6 


- Is 




3.... - 5-5 +119 


28... 


■ -37-4 


- 81 < 




4.... - 8-5 +108 


29... 


. -38-0 


- 94 




S-... -11-4 + 97 


30-.- 


- -38-3 


-ic6 1 


" A»teM 
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Oreeiiwich Mean Timet of the Bail Elongations of the Ssuen ^^H 


Inner Satellites of Saturn. ^^^1 


W)((i,— In the ease of Minms, which can only be seen at elonga- ^^^| 


ti, the tiraes of those elongations, both Euat and West, which ' ^^H 


visible at Greenwich are given. ^^^ 


[MAB(Eaat). 


Ekcezjotts. 


Tethth. 


DiOVE. ^^H 


h 


li 


h 


^ ^H 


pt. 13 i'5-3 


Sept. I 7-8 


Sept. 1 1 8-2 


segt. 2 2.-7 ^m 


14 i4'9 


2 i6-7 


3 iS'S 


5 i6'4 ^H 


IS 135 


4 1-6 


5 12-8 


8 lo-i ^H 


16 I2-I 


5 lo'S 


7 lo-i 


II 3-8 ^M 


29 i6-8 


6 19-4 


9 74 


13 ^i-fi ^M 


3° 15-4 


8 4-3 


II 4-7 


16 15-3 ^H 




9 '3-a 


13 2-0 


19 9° ^H 


;jLi,B(West). 


10 22T 


14 23-3 


" 27 ^ 


pt. a I 165 


12 7'0 


16 206 


24 20-5 


22 15-1 


13 15-9 


18 17-9 


27 14-2 


23 13-7 


15 0-S 


20 .5-2 


30 7-9 


24 12-3 


16 97 








17 i8-6 


24 9'8 




Itpeeiou. 


19 3-5 


26 7-2 


Ehea. ^H 


pt. s 14-4 


20 12-4 


28 4-5 


Sept. 3 19 


2 ^^H 


26 i6-6 


23 %-l 


TlTAS. 


8 7 


' I 




24 15-1 


Aug. 29 13-6 


17 8 


s ■ 




26 o-o 


Kept. .4 14-8 








27 8-8 


30 15-0 


26 9 


* H 




28 17-7 




30 21 


8 ^1 




30 z-6 






The following table will furnish the means for inferring roughly ^^^| 


B dist^ces and poait ion-angles of the satelliteB from tha diagram ^^^| 


;en on the opposite page. ^^H 


Position-anele of 


[ Semi-major ana of ^^^| 


Minor Alia of BiQg 


orbit of Titan. ^^^1 


°S- 31 354° ^3' 

ept. 10 354 '8 

20 354 16 

30 354 IS 


Aug. 31 l82'''5 ^^^1 


Sept. 10 185 '8 ^^^1 




^ ■« 


^^^B 
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Astronomical Memoranda, 1884, September. ^^H 


Equation of Time :— Sun before Clock, Sept. i, 0" 1 7' ; Sept. r 1, ^^| 


39'; Sept. 21, 7" 1°'; Sept. 30. lo" 11'. ^H 


Bidereal Time at Mean Noon:— Sept. i, 10" 44"" 13"; Sept. 11, ^H 


" 23" 3S* : Sept. 21, 12- s"" 4" ; Sept. 30, 12" 38" 33: ^H 



Astronomical Memoranda. 



[No. f 



.17 18 


6 40 


22 1 


+ 7 15 


.17 a? 


6 30 


23 8 


7 15 


■17 35 


6 ,9 


24 


7 12 


.17 42 


6 7 


'4 SS 


7 6 


.17 St 


5 5' 


25 34 


6 56 


. i8 


5 46 


26 3 


+ 6 44 



Sept. 3., 



215 30 

The positiun-migleB of the Sun's axis and the co-ordinfttea of the 
centre of the disk are given for Greenwich Mean Noon. The 
posit ioQ-an^le uf the Sun'a axis Js the posttion-ungle of the Jf. 
end of the axis, from the N. point of the ^un, read in the direction 
N.,E.,S., W. In compuling the heliiigniphic latitude of the centre 
of the Sun's dl^ik, the indiiiatioa of the Sun's axis to the ecliptic 
has been assumed to be 83^ 45', and the longitude of the ascending 
no(!e to be 74°. In computing the beliographie longitude of the 
centre of the disk, thn Hun's period of ^o^ation haa been assumed 
to be 35-38 davs, and the meridian which passed through the 
ascending node at the epoch iS54'o has been taken as the prime 



Moon. 
Sept. I. 



Sept. 



' $6" 



Sept. 2 



,13 39 
■•3' 4S 



17"; 



Last Quarter, Sept. 11, 
First Quarter, Sept. 26, . 

inferior cou- 



Tull Moon, Sept. 4, 
New Moon, Sept. 18, 

■Mercury, Btnlionary Sept. 5^ 14" and 27' 
junction with the Sun Sept. ig'' 3". 

VtnM, at greatest elongation (46° 5' W.) Sept. 21*0*. Dia- 
meter: — Sept. I, 2<)"'6; Sept. 30, 2i"'2. Illuminated portion of 
disk 0-473 o" Sept. 15. 

-Sept. I, K.A. 7" 45'°-i, Dec. 17° 11' N., tr. 21" 0°, risea 13* 26" 
5°, 9 35 '8. "3 18 N., 20 57 13 46 

Mars an evening star in Virgo and during last week in Libra, 
in conjunction with the Moon Sept, 22'' o"". Diameter: — Sept. i, 
S'''2 ; Sept. 30, 4"'9. Tlluminated portion of disk 0'9s6 on 
Sept. 15. 

Sept. I, E.A.. 13" 23'"-3, Dec. 8" 46' S., tr. 2* sg", sets 7" 58" 
30, 14 37 -9, IS 46 8., I S9 64' 



<mical Memoranda. 



Jupiter in Leo, in conjunction with the Moon Sept. i6* 14'. 
Diameter: — Sept. 1, 2g"'3 ; Sept. 30, 3o"'4. 
Sept. i,B.A. 9^ 34"'-3,Dec.iS° 10' N., tr. 22" 47'", risea 15" 25° 

30. 9 57 '3. 13 17 N., zi 16 14 3 

Sahtrn, between Taiirua and Gemini, in conjunction with Moon 
Sept. 12* 2", in quadrature with the Sun Sept. 15" 22^ 
Sept. i,Il.A. s'' 3°"'^' Dec. ar" si'N.,fr. 18* 43", liseB 10* 35" 
30, s 35 -I, ai 52 N., 16 54 8 49 



30 ■ 



8S 



Inner Ring. 
M^. Aiie. Min. Alia. 
27"-46 i2"-29 
28 49 12 73 



i6"-4 



The eouth aide of the riogs is visible, the elevation of the Earth 
above their plane on Sept. 10 being 26° 35' S., on Sept. 30, 26° 
32' 8., and ot the Sun 26" 44' 8. and 26° 45' S. 

Uranva in conjunction with the Sim Sept. 20'' 16''. 
Neptitm. 
Sept. I, a.A. 3" zs^-e, Dec. 16° 54' N., tr. iG" 39", risea 9" 6- 
30, 3 24 "4, 16 48 N., 14 43 7 lo 



Th, 



I 14 Pijjcium 

Oc. D. 120° 
9 J. iii. Ec. D. 



16 43 J. i. Oc.E. 
lO 36 J. iii.Tr. E, 
15 40 3. i. Ec.D. 
5 23 29 Opbii 
Oc. D. 



hi 



The angles are reckoned from the apparent N. point townrds the 
aigiit of the Moon'a inverted image. Ebitob. 



Fublieatione received ; — J, M. Schaberle, Lateral Astronomifal 
Refraction (Amer. Journ, Science, vol. xxvii,, 1884, June) — 
H. Seeliger, Ueher die Oest/dt des Plantten Urriaus (SitKunga- 
berichten der math.-phys. Classe der k. bayer. Akad, d. Wiss. 
1884, Heft 2l— T. Hilfiker, Premiere Etude sur tes Observations 
du diamiitre du Soleil {Bulletin de la Socidti? des Sciences 
Naturellea, Keuchiitel, Tgme xlv.) — A. Belopolsky, £ssai d\me 
determination du rayon apparent du Soleil au moyen dt la pho- 
tographie (Moscow Observations, 1883)— J. L. E. Dreyer, Article 
"Observatoi-y" (Encycloptedia Britannica, Ninth Edilion) — W- 
Talentiner, Veroffentlichungen dtr Qrouherzogliclwi SteiTimarte 
ru Karlsruhe. 



Ifimo, doth, la. 6d. 

CELESTIAL MOTIONS: 

A HAUDT BOOK OP ASTRONOMY. 

Stiwul Edition. 

Bj WILLIAM THYKSE LY.\>', li.A., RE.A.S., 

Formerly of Ihe Boyal Obserratory, Greenwich. 

*' The li(i)« book fan be moM lincerel]' and heartilj recotDmended." — Nota 

" We arv gUd to be ible to eipren oar DQqiuliGed apprOTid of this uuful 
WndT-boat'—ilJufni/oJ Scienci Ifoa/Ug. 

- ^e can cordiallj reconiiupDd cliis tittle book lo those Rho an senking a 
InMtiraitfa; elemtnUr; nianiud of aBtronouiT." — At^tHallm. 



> Stafford, 55 Charing Cross. S.V 



SOLAR PHOTOGEAPHT. 

The " pERracTEn " Observaiobt Dri-Phtb, prepared specially for 
Sul&r Phott^raphy, has been the only plate usud at the Boyal 
Obserratory, Greenwich, during thelaat year and a half. 

nw A?T«ORouiH RoTiL, in Ilia Beport to the Board of Visitors read 18B3 

'*Siii« the brgin&ingof DMpmber gelatine diy-platrs haTe been used inatead 
of the old wet'plate proeefs. Thej are more coureiiient in use, and appear 
to giie as good average rrtulli" 
W. H. Cole, Esq^ M.A.. Depiit; SiipeHntriident Indian Suriey, vritoi: — 

"The drv-pliites you sent us at the request of the AstronouiBr Eojal have 
pioTed higiil; saliBlactur*." 

Sole Xaker— L£0 ATKINSON, Photo(p-apJ,ie Chemist, 
\1\ Gheexwich Eoad, Greeswioh, S.E. 

rOE SALE. — A 4J-inih Telescope on Equatoreal ilounting (with- 
out CHrtles) and tall tripod stand. Maker of telescope 
unknown. Mounting hy Cuoee, of Tork. The whole in first- 
rate condition, bolh nioonting and telescope being equal to 
new ; 4 HoTghenian, 1 pancratic, and solar diagonal eyepieces. 
The above instnimcnt was the property of the late T. Carter,. 
Esq., Ashficld, Ripon, and is now for sale. Price £25. 
For further information and particulars, apply to 
Miss CiBtER, AshGeld, Kipon. 

FOK SALE. — TnKtx-Foor ItKFLErroF, equatorealli' mounted, with 
an oslrfl mirrur. Pirtioulars of Mit. Commos,' Ealing, W. 

ANNUAI. SUBSCRIPTION 

(tHdadini) jMSlage). 

Ar At Utittd Krnpdon :— Twelve Shillings. 
Ar Ftniifn Conittrii* : — Fourteen Shillings, or 3| Dollars. 
Pott-Offiee OidtTB payable at Nelson Street, Greenwich, S.£. 



THE OBSERVATORY, 

A MONTHLY REVIEW OF ASTRONOMY. 

No. 90. OCTOBEB 1. 1884. 

Pending Problems of Astronomy *. 

"With your permisBion, I propose this evening to consider some 
of the pending problems of astronomy, — those which seem to be 
most pressing, and moat urgently require solution as a condition 
of advance ; and those which appear in themselves most interesting, 
or likely to he fruitful, from a philosophic point of view. 

Taking first those that lie nearest, we have the questions which 
relate to the dimensions and figure of the Earth, the uniformity of 
its diurnal rotation, and the constancy of its poles and axis. 

I think the impression prevaOs that we already know the Earth's 
dimensions with an accuracy even gi'eater than that required by 
any astranamical demands, I certainly had that impreasion myself 
not long ago, and waa a little startled on being told by the 
superintendent of our Nautic-al Almanac that the remaiuing uncer- 
tainty was still sufiicient to produce serious embarrassment in the 
reduction and comparison of certain lunar observations. The 
length of the line joining, say, the Naval Observatory at Washington 
with the fioyal Observatory at the Cape of Good Hope is doubtful — 
not to the extent of only a few hundred feet, as commonly 
supposed ; but the uncertainty amounts to some thousands of feet, 
and may possibly be a mile or more, probably not less than a ten- 
tbousaadth of the whole distance ; and the direction of the line is 
uncertain in about the same degree. Of course, on those portions 
of either continent which have been directly connected with each 
other by geodetic triangulationa, no corresponding uncertainty 
obtains ; and as time goes on, and these surveys are extended, the 
form and dimensions of each continuous land-surface will become 
more and more perfectly determined. But at present we have no 
satisfactory means of ob a nm he desired accuracy in the relative 
position of places sejaraedbv oceans, so that they cannot be 
connected by chains of tnangulation Astronomical determinations 

• Addreas to the Am K 

Fbiladelpbia, Sept. ;, 4 i 
Prinoeton, retiring PrsB d 
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of bbUMk nufl longitDik do not meet tbe caae ; aiiwe, id the I&Bt 
ui&Ithu, tbey oulv ^ve at aaj r«tected sladt>a the direction 
tjra<-it'j relative to the um of the Earth, aod some fixed suoidi 
plane, aud do out funnsh any linear meaeuremeat or dimensioD. 

i}( counv.iS timtuHaitv of tht; Earth wei« an exact spheroid, a 
if tbt^re were tio im^nlar attiactionH due to mountains and valle; 
aud the vaiyiug deiiHJty of straia. the dlHicuIty could be « 
evaded 1 but, aa the matter stands, it looks as if nothing short 
iwtnpletf; geodetic triaiigulaCioD of the whole Earth would 
nuMwer the puqiose,— a triangnlation uiveriug Asia and Afrii 
us well as Europe, and brought into America by way of Siberia 1 
Behriiig Strait. 

It is indeed theoretically posBibie. and just twiiceivable, that tfc;=ae 
problem may some day be reversed, and that tbe geodesist ma^^J 
come to owe some of has moat important data to the obseners c::^! 
tile lunar motions. When the relative position of two or moc^^*^ 
remote observatories shaD have been precisely determined b*^ j 
triaiigulation (for instance, Greenwich, Madras, and the Cape c^^l 
Good Hope), and when, by improved methods and obseTvatioiv^ '^J 
made at these fundamental stations, the Moon's posidon . 
motion relative to them shall have been determined with 
aa-uracy much exceeding anything now attainable, then by simila-:K 
obMervatioDB, madesimultaneouBlyat any station in this hemisphere'- 
it will be theoretically possible to determine tbe position rf thi-fi 
station, and so, by way of tbe Moon, to bridge the ocean, and 
Bscertaiu bow other stations are related to those which were takeO- 
as primary. I do not, of course, mean to imply that, iu the present 
gtate of observational astronomy, any such procedure would lead to 
results of much value ; but, before tbe Asiatic triangnlation meete 
tbe American at Behring Strait, it is not unlikely that the accurac)'' 
of lunar observations wUl be greatly increased. 

The present uncertainty as to tbe Eaj^b's dimensions is not, 
however, a sensible embarrassment to astronomers, except in deal" 
iug with tbe Moon, especially in attempting to employ observations 
itiiule at remote and ocean -separated stations for tbe detecminatiott 
of lier parallax. 

As to tbe form of the Earth, it seenis pretty evident that before 
long it will be wise to give up further attempts to determine 
exactly what spheroid or ellipsoid tnost nearly corresponds to the 
actual figure of the Earth ; since every new continental survey will 
require a modification of the elements of this spheroid in order to 
take account of the new data. It will be better to assume some 
closely approximate spheroid a* a finality ; its elements to be for 
ever retained unchanged, while the deviations of the actual surface 
from this idea! standard will be the subject of continued inves- 
tigation and measurement. 

A more important and nnxions question of the modem astronomer 
is. Is the Earth's rotation nnifonn, and, if not. in what way and to 
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rbat extent does it vary '! The uaportanee, of oouratj, lios in the 

rt that this rotation famiabea our fundaineatal moaaure aad unit 
time. 
■ Up to a comparatively reisnt date tliere has not been reason to 
nepect this uuit of any variatiion sulHcieut to be detected by hinuan 
ibaervation. It has long been perceived, of course, that any 
^langea in the Earth's form and dimensions qiUHt alter the leugtn 
i£ the day. The displacement of the aurface or strata by earth- 
[uakea or by more gradual elevation and aubsidence, the tnins- 
wrtation of matter towards or from the equator by rivers or oceim- 
lurrenta, the accumulation or removal of ice in the polar regiona 
Dr on mountain-topa, — any auch causes must necesaariiy produce a 
sol effect. So, also, must the friction of tides and ti'ade~winds. 
But it has been supposed that these effects were no minute, and to 
inch an extent mutually compensatory, as to be quite beyond the 
»acb of observation ; nor is it yet certain that they are not. All 
^t can be said is, that it is now beginning to be que^iivnable 
irhether they are or are not. 

The reason for suspecting perceptible variation in the Earth's 

(evolution lies mainly in certain unexplained irregularities in the 

Ipparent motions of the Moon. She alone, of aU the hea>venly 

Jioaiea, changes her place iu the sky so rapidly, that minute inac- 

Sttraciee of a second or two in the time of observation would lead 

U aenaible discrepandes in the observed position ; an error of one 

Bcond, in the time, corresponding to about half a second in her 

quantity minute, certainly, but perfectly observable. Xo 

heavenly body has an apparent movement anywhere nearly 

a rapid, excepting only the inner satellite of Mars ; and this body 

is so minute that its accurate obaervation is impracticable, except 

with the largest teleacopea, and at the time when Mara is unusually 

Iwar the Earth. 

Now, of late, the motions of the Moon have been very carefully 

Lbveatigated, both theoretically and obaervationally ; and, in spite 

uf everything, there remain discrepancies which defy explanation. 

IVe are compelled to admit oue of three things,— either the lunar 

[beory is in some degree mathematically incomplete, and fails to 

Represent accurately the gravitational action of the Earth and Sun, 

nd other known heavenly bodies, upon her movements ; or some 

Unknown force other than the gravitational attractious of these 

kodies is operating in the case ; or else, finally, the Earth's rota- 

ttonal motion is more or less irregular, and so affects the time- 

tCckoning, and confounds prediction. 

If the last la really the cose, it is in some sense a most dis- 
iniraging fact, necessarily putting a limit to the accuracy of all 
wediction, unless some other unchanging and convenient measure 
If time shall bo found to replace the ' day ' and ' second.' 

The question at once presents itself. How can the constancy of 
fee day be tested ? The lunar motions furnish grounds of suspicion, 
z2 
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but nuthiD); more, aiatx It is at least aa likely tb&t the mathematica. 
theory is minutely incorreL-t or incomplete ob that the day is Bensibl) 
variable. 

Up to the present time, the most effecttye tests suggested are 
from the tnuiaits of Mercury aad Jirom the eclipaea of Jupitep"! 
satellites. On the whole, the result of Profeaaor Newcomtfi 
elaborate aud exhaustive investigation of all the observed transit^i 
together with all the available eclipses and occultationa of stara, 
tends rather to establish the sensible constancy of the day, and toi 
make it pretty certain (tjs uee his own language) that " inequalitiea 
in the lunar motions, not accounted for by the theory of gravitation, 
really exist, and in auch a way that the mean motion of the Mooa 
between 1800 and 1875 was really leas (i. e. slower) than betweat, 
1 720 aud iSoD." Until lately, the observations o£ Jupiter's satelUtei 
have not been made with sullicient acciu^cy to be of any use ba 
settling no delicate a question ; but at present the observation o£ 
their eclipses is being carried on at Cambridge, Mass., and olsewhet^ 
by methods that promise a great increase of acoiiracy over anything 
preceding. Of course, no »peedy solution of the problem ia possibli 
through such observations, and their result will not be so free from 
mathematical complications us desirable, — complications arising 
from the mutual action of the satellites and the eUipsoidal form 
of the planet. On account of its freedom from all sensible dis^ 
turbances, the remote and lonely satellite of Neptune may poasib^* 
some time contribute useful data to the problem. 

"We have not time, and it lies outside my present scope, to discuaa 
whether, and, if so, how, it may be possible to find a unit of time 
(and length) which shall be independent of the Earth's conditioni 
aud dimensions (free from all local eonxideratuyns), cosmical, and a 
applicable in the planetary system of the remotest star as in on 
own. At present we can postpone it* consideration ; but the time 
must unquestionably come when the accuracy of scientilic obara^ 
vation will be so far increased, that the irregidarities of the Eatth'i 
rotation, produced by the causes alluded to a few minutes ago, wiB 
protrude and become intoleiable. Then a new unit of time wSB; 
have to be found for scientific purposes, founded, perhaps, as hfl 
been already suggested by many physicists, upon the vibrations 
motion of light, or upon some other physical action which pervadM 
the universe. 

Another problem of terrestrial astronomy relates to the constanof 
of the position of the Earth's axis in the globe. Just aa dia- 
placementa of matter upon the surface or in the interior of thA 
Earth would produce changes in the time of rotation, so also woull 
they cause corresponding alterations in the position of the axis and 
in the places of the poles, — changes certainly very minute. Thfl 
only question is, whether they are so minute as to defy detection. 
It is easy to see that any such displacements of the Earth's 
will be indicated by changes in the lutitudes of oui- observatorieBi, 
If, for instance, the pole were moved a hundred feet from ital 
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pre^nt position, towards the oontinent oE Europe, the latitudes of 
European observatories would be increased about one second, while 
in Asia and America the effects would be trifling. 

The only observational evidence of sueh movements of the pole, 
which thoB far amounts to anything, is found in the results obtained 
by Nyren in reducing the determinations of the latitude of Pulkowa, 
made with the great vertical circle, during the last twenty-five 
years. They seem to show a slow, steady diminution of the latitude 
of this observatory, amounting to about a second in a century ; as 
if the north pole were drifting away, and increasing its distance 
from Pulkowa at the rate of about one foot a year. 

The Greenwich and Paris observations do not show any such 
result i but they are not conclusive, on account of the diflerence of 
Jongitude, to say nothing of their inferior preoision. The question 
is certainly a doubtful one ; but it is considered of so much 
importance, that, at the meeting of the International Greodetic 
Association in Bome last year, a resolution was adopted recom- 
mending observations specially designed to settle it. The plan of 
Signer Fergola, who introduced the resolution, is to select pairs of 
stations, having nearly the same latitude, but differing widely in 
longitude, and to determine the dijferetice of their latitudes by 
obaervatdona of the same set of stars, oteerved with similar instrii- 
ments, in the some manner, and reduced by the same methods and 
f ormulffi. So far as possible, the same observers are to be retained 
'through a series of years, and are frequently to exchange statioua 
Xvhen practioable, so as to eliminate persouoi equations. The main 
^fSculty of the problem lies, of course, in the minuteness of the 
feet to be detected ; and the only hope of success lies in the 
tost BcrupulouB CJire and precision in all the operations involved. 
Other problems, relating to the rigidity of the Earth and its 
"internal constitution and temperature, have, indeed, astronomical 
Vwarings, and may be reached to some extent by astronomical 
anethods and considerations ; hut they lie on the border of our 
ecience, and time forbids anything more than their mere mention 

If we consider, next, the problems set us by the Moon, we finii 
"them numerous, important, and difficult, A portion of thera are 
Jiurely mathematical, relating to her orbital motion ; while others 
e physical, and have to do with her surface, atmosphere, heat, &c. 
As has been already intimated, the lunar theory is not in a 
aatisfactory arate, 1 do not mean, of course, that the Moons 
deviations from the predicted path are gross and palpable,^ — sueh, 
for instance, as could be perceived by the unaided eye (this I say 
for the benefit of those who otherwHse might not understand how 
small a matter sets astronomers to grumbling) ; but they are large 
enough to be easUy observable, and even obtrusive, amounting to 
BQveral seconds of arc, or miles of space. As we have seen, the 
attempt to account for them by the irregularity of the Earth's 
rotatioii has apparently failed ; and we are driven to the conclusion. 
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either that other forces than gravitation are operatiTO upon tba 

lunar motions, or else (what is far more probable, considering tha 

past history of theoretical astronomy) that the mathematioU tbeom 

IS somewhere at fault. I 

To one looking at the matter a little from the outside, it seemM 

as if that which is moat needed just now, in order to secure thq 

advance of science in many directions, is a new, morecompreheusiT^ 

and more manageable solution of the fundamental equaticos on 

motion under attraction. Par be it from me to cry out againsts 

those mathematicians who delight themselves in transcendental asm 

«-(limensional space, and revel in the theory of numbers, — we bU9 

tuow how unexpectedly discoveries and new ideas belonging to on$! 

, field of science find use and application in widely different regionsa 

I but I own I fee! much more interMt in the study of the theory oH 

functions and diSereutial equations, and expect more aid fon 

astronomy from it, .1 

The problem of any number of bodies moving under their mutuiil.|j 

attraction, according to the Newtonian laws, stands, from a physical 

Soint of view, on precisely the same footing as that of two bodies.^ 
l-iven the masses, and the positions and velocities corresponding 
to any moment of time, then the whole configuration of the system 
for all time, past and future (abstracting outside forces, of course), 
is absolutely determinate, and amenable to calculation. But wbUe, 
iu the case of two bodies, the calculation is easy and feasible, t^ 
methods known for two hundred years, our analysis has not yet 
mastered the general problem for more than two. In speiaid. 
instances, by computations, tedious, indirect, and approximate, wei 
can, indeed, carry our predictions forward over long periods, W. 
indicate past conditions with any required degree of accuracy ; but- 
a general and universally practicable solution is yet wanting. Thfll 
difficulties in the way are purely mathematical ; a step needs to ba; 
taken, corresponding in importance to the introduction of tie 
circular fimctions, into trigonometry, the invention of logarithmsj 
or the discovery of the calculus. The problem confronts the 
astronomer on a hundred difi^erent roads ; and, until it is overcome 
progress in these directions must be slow and painful. One could 
not truly say, perhaps, that the lunar theory must, in the mean- 
while, remain quite at a standstiU : labour expended in the old 
ways, upon the extension and development of existing methods, 
may not be fruitless, and may, perhaps, after a while, effect tha 
reconcilement of prediction and observation far beyond the present 
limits of accuracy. But if we only had the mathematical powerS' 
we long for, then progress would be as by wings ; we should fly, 
where now we crawl, 

Aa to the physical problems presented by the Moon, the questions 
relating to the light and heat — the radiant energy — it sends us, and 
to its temperature, seem to be the most attractive at present, 
especially for the reason that the results of the most recent 
investigators seem partially to contradict those obtained by their 
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predeceaaorH some yeara ago. It now looks as if we should have 
to admit that nearly all we receive from the Moon ta simply rejUctfd 
8un-light and sim-heat, and that tie temperature of the lunar 
Burfaoe nowhere rises as high as the freezing-point of water, or eveti 
of mercury. At the same time, some astronomers of reputation 
are not disposed to admit aueh an upsetting of long-received ideas ; 
and it is quite certain that, in the course of the next few years, 
the subject will be carefully and variously investigated. 

Closely connected with this is the problem of a lunar atmo- 
sphere, — if, indeed, she has any. 

Then there is the very interesting discussion concerning changes 
upon the Moon's surface. Considering the diSerence between our 
modern telescopes and those employed fifty or a hundred years ago. 
I think it still far from certain that the differences between the 
representations of earlier and later observers necessarily imply any 
real alterations. But they, no doubt, render it considerably yn-ry 'mi?. if 
that such alterations have occorred, and are atiU in progress ; and 
they justify a persistent, careful, minute, and thorough study of 
the details of the lunar surface with powerful instruments : espe- 
cially do they inculcate the value of large-scale photographs, which 
can be preserved for future comparison as unimpeachable witnesses. 

I will not leave the Moon without a word in respect to the 
lemarkable speculations of Professor Gfeorge Darwin concerning 
the tidal evolution of our satellite. Without necessarily admit- 
ting all the numerical results as to her age and her past and 
future history, one may certainly say that he has given a must 
"plausible and satisfactory eiplauation of the manner in which the 
■present state of things might have come about through the 
operation of causes known and recognized, has opened a new field 
of research, and shown the way to new dominions. The introdnc- 
tion of the doctrine of the conservation of eneigy, as a means of 
establishing the conditions of motion and configuration in an 
astronomitial system, is a very important step. C. A. Yomus. 

[To be continued.] 



Markree Observatory. 
EuWiKD Joshua Coopbb, the founder of Markree Observatory, 
n-aa bom at St. Stephen's Green, Dublin, in 1798 May. On the 
death of his grandfather two years later, the estate of Markree 
vna inherited by the eldest son, whom ill-health prevented living 
there, the management being left in the bands of a younjipi' 
brother, father of the founder, who from boyhood had exhibited a 
lively interest in astronomy. After spending some years in the 
eadowed school of Armagh and Eton, young Cooper entered 
Christ Church College. Oxford, where he remained only two years, 
leaving without taking his degree. Hie next years were spent in 
tavdUsg, always taking portable instruments, with winch he 
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determiued the geogmphical position of many places. After 
spending part of the summer of i8ao in assisting Sir "W". 
Drummond in obtaining copies of the ceilings of Denderah and 
Ksijch at Naples, he engaged a competent Italian artist, and 
proceeded to I^pt ae far as the Second Cataract of the Nile, the 
results of the journey being published in 1824, under the title 
" Views of Egypt and Nubia taken during the winter of 1820-2 1." - 
Some of the letterpress to the lithographs is rather dry and devoid 
of much interest ; but it must be remembered that Mr. Cooper was 
then a very young man, and too much interested in other sciences 
to find time for deep study of Eastern languages or Egyptology, 
which latter was then only in its infancy. In 1824-5 he travelled 
through Denmark, Sweden, and Norway, as far as the North 
Cape. The result of his travelling experience pointed to Nice and* 
Munich as the most favourable places for observing ; indeed, 
when visiting Nice twenty years later, he took the glasses of the 
great Markree reflector and used them mounted on a wooden 
stand, furnished with vertical and horizontal telescope movementa. 
On this occasion he entered into communication with the Mayor 
of Nice, with a view to getting an obser^'atory established there ; 
but though the project was favourably discussed, no action was 
taken till lately, when M. Bischofsheim, the enlightened benefactor 
of French science, founded, endowed, and handed over to the 
Government of the Eepublic, a first class observatory. 

Mr. Cooper began to keep meteorological registers at 
Markree in 1824; but owing to his frequent absence they were 
very imperfect until 1833, from which time till his death in 1863 
they were as good and complete as the state of science at that time 
admitted. The rainfall, and to some extent the temperature 
registers, have been presented to the Meteorological Society, and 
I had intended to have published 5-day means for the series, but 
was unable to complete the work. In 1828 determinations of 
time &c. were made with the portable instruments ; but, becoming 
manager of the property on the death of his father in 1830, 
Mr. Cooper at once took steps towards founding an observatory, 
intending to ensure its permanent activity by endowment. The 
prohibitive duties imposed on the manufacture of the pure glass re- 
quired for the manufacture of achromatic object-glasses prevented 
the pursuit of studies tending to perfect the discovery of the principle 
of uie achromatic object-glass. In 1824, Fraunhofer, one of the 
greatest men of science G-ermany has produced, having found out 
the secret, constructed an instrument of 9 inches aperture, which 
eclipsed all previous instruments and remained for some time the 
largest in the world. Some years later, Cauchoix, of Paris, made an' 
object-glass 12 inches in diameter; owing to several circumstances 
this m^er never received the credit he deserved, none of his object- 
glasses being retained in France, whoso astronomical history bears 
traces of the loss up to the present day. Sir James South fully 
recoguidng its excellence, secured the first of his make, and 
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Troughton, the diatinguished but somewhat over seTf-confident opti- 
cian, undertook to mount it equatorially, but did not succeed, as at 
some distance from the meridian it was very shaky. Sir J. South, 
after an ejcpensive lawsuit with Troughton, scarcely ever used the 
instrument, and subsequently bequeathed it to Trinity College, 
Dublin, and it is now the principle instrument of the Dnntiink 
Observatory. Hearing, in 1831, that Cauchoix had ffaiished an 
object-glass of over 13 inches in diameter, which was greatly 
admired by Arago, Gambart, and other Parisian astronomers of 
that day, Mr Cooper at once bought and mounted it provisionally 
on a wooden stand at Markree. In the same year a transit 
instrument, 5 feet long, with an indifferent object-glass of 5 inches 
by Tully, was purchased from Troughtou, and erected in the 
Eastern wing 01 the observatory ; this instrument was never used 
in any work of scientdlic value, and was finally removed from the 
observatory in 1874. A model of a mural circle was also sent to 
Mr. Cooper, which was not approved of. 

Meanwhile the report soon spread that in a remote corner of 
Ireland the largest telescope ever made had been erected by a 
gentleman then unknown to astronomical fame. Dr. Robinson, 
director of the Armagh Observatory, entered into communication 
-with and visited Mr. Cooper, thus commencing a friendship which 
bas since home ample fruit for astronomy, and to which jn a 
great measure Markree Observatory owes its position; for 
IDr. Robinson's intimate acquaintance with the principles of 
practical astronomy proved invaluable to Mr. Cooper in its 
equipment. Mr. Cooper's first idea was, as eiiilained by 
Dr. Eobiuaon, in a letter to the Editor of the ' Astronomiache 
Wachrichten,' that the great telescope would be the means of 
adding considerably to our knowledge of double stars. It was found, 
however, that the lenses were not properly centred, the stars at 
times, instead of appearing aa luminous points, having a ray of light 
emanating from them ; diificulty was experienced in following the 
stars without an equatoreal stand, and the micrometer of course 
altered its position with respect to the equator when the telescope 
was out of the meridian. Thus the original idea was abandoned. 
The opinion of Dr. Hobinaon on the telescope was expressed in these 
words — "I have been no little amused at the insignificant appearance 
in my lo-feet reflector of some of the objects which were so 
very striking at Markree." lu correspondence with Sir J. Herschel, 
reference was made to the merits of the Markree instrument and 
Sir John's aj-feet reflector — 8ir Tohn in 1833 stating that he 
could perceive a greater number of stars in M, 65 and the Orion 
nebula, but admitted the superiority of the definition in the 
refractor. Mr. Cooper found about this time (1833) that he had 
been osing too high a power on the nebulre ; for though, as stated 
in t«xt-books, the number of stars perceptible in an achromatic 
telescope increases with the magnifjing-power, there is a limit 
above which the number diminishes with an. increase of power. 
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Dr. Aohinaon, while endeavouring to effect a pacific eolation of; 
the dispute between South and Troughton, was convinoed of gravs! 
defects in the form of mounting adopted by the latter ; and baviag^ 
become acq^uainted with Mr. T, (3-rubb, then a clerk in a Dublm 
house, the question was diacuased between them, the reauit bein 
(hat Mr. Qrubb soon satisfied Dr. Bobioaoa of his capability o 
effectually mounting a large equat-oraal, should opportunity offer., 
Tho opportunity soon offered, for Mr. Cooper, though not without 
BOiiie misgiving as to the result, acted upon the advice oC 
Dr. Bobinson and ordered an equatoreal mounting from 
Mr. Gmbb. In December, 1832, the declination axis aud cirdea' 
were finished, and the polar axis v/ba being cast. The inaber did 
not fail fco secure atability. Dr. Robinson's opinion being th^< 
" all were joUy-iooking affaira, with an appearance o£ strength that' 
seema to set unsteadiueBS at defiance." It was erected in 1S34 o 
foundation built of liatestone blocks ; both tube and stand are of east-^ 
iron and weigh upwards of two tons. Dr. Biobinaon, in 1833, ^ksd 
the Archbishop of Armagh to furnish him with a duplicate of thitf 
mounting for the lo-inch mirror ; the request was granted in 1835, 
a 15-ineh mirror being delivered by Grubb at the same time. Ajsiid 
maker could undertake the construction of a dome of tho dimensions 
required for so large a teleacope, a rough shelter waa erected to- 
protect the instrument as much as possible from the effects of 
changeable cbmate. Under date 1835, Dec. 8, Sir Q. Airy wrote 
that he had launched a dome 27 feet in diameter, and thought it 
quite possible to have one of 36 feet diameter made for Markree ; : 
nevertneless the instrument still remains exposed to the open s^ 
(the objeet-glasa, when not in use, being covered by a metal cap, 
over which ia a leather one). A wall 16 feet high serves to proteoli 
the observer from the wind, which, however, is free to act with full 
force on the upper half of .the telescope ; the yard in which it is 
placed is very damp. The driving-clock, though rude in compariaoa 
to modem instniments, deserved to be looked upon as a mat 
piece at the time of its erection. 

While in Dubbn, the object-glass narrowly escaped a fatal 
accident, a couple of apbnters being knocked out of its edge; the 
places were filled with pitch, which still remains ; there are also 
some very fine scratches on it and a few veins, but the amount of 
light loat thereby ia imperceptible, and sach trifling defects are 
with in even the best modern glasses. 

Like many a young and enthuaioatie amateur. Mr, Cooper soon 
tired of this telescope, and ■ waa desirous of obtaining one still 
larger — a desire which still actuates some astronomers of the 
present day, who forget the remark of Bessel, that a practical 
astronomer ought to be able to do something, even if he has only 
a cart-wheel and a gun-barrel at his diaposal. At that time Daguet 
waa experimenting with a view to producing disks for making 
object-glasses of 24 inches in diameter, and offered to produce a pair 
in two years for 28,000 francs, the price being reduced 1000 franci 



for every inch leas diameter required, which, curiously enough, 
would leave 4.000 fraucs as the price of a glaas of no diameter at 
dJI I In 1S3S, Dr. Eobinson informed Mr. Cooper that Grubb 
was easting a 9-iuch mirror in zones, for the purpose of gaining 
esperienee to enable him to grind larger surfaooH, but advised him 
to await the report on the large object-glass then being made by 
Merz for Pulkova. Herschel had told hitu that 10 feet was the 
limit for a reflector ; but Arago thought, on unknown grounds, that 
20 inches must ever remain the limit for an achromatic. 

A rumour being current, in the beginning of 1839, that the 
Admiralty intended sending a large telescope to the Cape 
Observatory, Dr. Robinson advised Mr. Cooper to offer to sell 
Ms obiect-glass for the piu^ioae, as he was anxious that the 
Markree telescope should continue to be the largest in the world. 
It was fortunate that Mr. Cooper did not order the gigantic mural 
, circle of which Troughton Lad sent him the model, for the 
German meridian-circle was far superior. Being in Bavaria in 
1839, he visited the works of Ertel, then the beat maker of this 
cluaa of instruments, where he met the Struves, who were 
arranging for the iaatrumenta for the new observatory at Pulkova. 
The meridian-circle for the Glasgow Observatory was being 
constructed by "Ertel, and Mr, Cooper, satisfied that the form of 
instrument was good, ordered one of larger dimensions than any 
previously made, the diameter of the object-glass being 7 inches ; 
this instrument was brought to Ireland and erected at Markree by 
Ertel, junior. There were two circles 3 feet in diameter and 
each cast in one piece — one finely divided and read by eight 
microscopes ; the otlaer roughly for setting was acted on by the 
clamp. As it was not thought advisable to determine the error of 
collimation or the zenith-point by reversion of so large an 
instrument, it would be necessary to remove one of the drcles to 
perform this operation. So far an 1 know, the instrument has 
never been reversed, although it can be done with some little 
trouble *; and as the object-glass and eyepiece can be interchanged, 
it is possible to observe stars with the instrument in four 
independent positions (not taking account of observations by 
reflexion suh polo). This instrument soon became out of date 
compared with those constructed a short time later by Eepsold of 
Hamburg ; some parts of it, however, are very fine ; but it is a 
weU-known fact that Ertel was occasionally very careless, and 
whether the pivots were ever good or the errors of division smidl, 
it would be now impossible to ascertain. ActiJig on the advice of 
Dr. Eobinson, Mr. Cooper did not have the collimators supplied by 
Ertel with his instruments, but ordered them of Mr. Grubb; they 
were not erected till twenty years later. These colhmators are 
fixed on piers touching the walls of the house on the outside, and, 

" Mr. Gittham Btal«a that the instrmnent wns revcrned ones, but thnt the 
reveniug apparatus seemed ea unstable when tbe ireigbt whs on it, that Mr. 
Cooper would never ventaris to repeat the operaliiin. 



Sir lilUiam Herac/tel's 
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08 the cube is not pierced, both object-glass and eyepiece have to 



be removed when they are used, which wa 
the obserTOtion, and, indeed, no reliance w 

Hong-Kong Obaeiratory. 

[To be continued,] 


fatal to the accuracy of 
as ever placed upon it. 

W. DOSESCK, 



Sir Wi/liam Herschel's Observations of Variable Stars. 
[Continued from p. 159.] 

g ffercidis. — The variations in light o£ this star are irregular, or 
the law governing them has not yet been discovered. Should this 
law ever be detennined, these obaervationa may have great value, 
since they anticipate by aisty-two years the first observations of 
equal accuracy previously known. Probably the variationH are ao 
slow that the hour at which the observations were mode will, not be 
needed. 

u Heradis. — The same remark applies to this star as to the 
preceding. The obaervationa are accordant, and anticipato other 
similar observationa by seventy-four years. 

I) Ceti. — Some other observationH by Sir William Herschel ore 
given by Argelander*. As this star had been observed for many 
years previously, these observations are not of especial importance, 

J, Qeminorum. — These observationa precede by seventy years 
those taken elsewhere. They ivill therefore have great value in. 
determining the period when the nature of the variations is mote 
acenrately eatabhahed. The small change in light, however, makaa 
the result derived from any small number of observations some- 
what doubtful. 

f Geminorum. — A comparison of the results obtained by Arge- 
lander t with the photometric measures gives the variation in light 
of this star from 3'6to 4'z. It was therefore apparently observed 
by Herschel near its minimum. The light curve indicates that the 
observation preceded or followed a minimum by about nineteen 
hours, but the change in brightness during this time is much lesi 
than the uncertainty of the observation. The ephemeris of Schon- 
feld indicates a minimum for Ep, —2434 at 1795, Nov. 8^ 5'''6, 
which does not differ from the time of observation by as much as the 
uncertainty of the comparison, 

fi Oefihei. — According to the cun-e of Argelander J, this stjir has 
the magnitudes of 3-5 and 4*3 at maximum and minimum. The 
observation of Herschel would correspond to S'o grades. This 
indicates a minimum preceding it by i'' 2'' or 2^ 20'', according as. 
the light was increasing or decreasing. The star is above the 
horizon nearly all night, hence the time of observation is fixed 
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only by the limits of twilight. "We may therefore call the time of 
observation, 1796, Nov. 5* 12^+6''. The elements of Schonfeld 
give for Ep. —2987 a minimum at 1796, Kov. 4'' 7'' 24", which 
agrees as well as could be desired with the observation. As in the 
case of ij Aquilie, the observations of contemporaneous obaervera 
&x the period of this star so accurately that a correction based 
upon a smal! number of observatione does not seem justifiable. 

(J Lj/rce. — The variations of this star have been bo thoroughly de- 
termined by other observers that these observations cannot add 
mueh to our knowledge of the subject. Only one observation, 
No. 28 of Table I., is sufficiently precise to be of value, and the 
interval here employed — , is too large to be estimated with 
iceuracy. This observation has therefore not been reduced. 

B Lyrm. — The variations of this stjir are bo small that it is 
doubtful if the observations of Hersebel can be utilised. 

p Pertei,~The same remark may be applied to this star as to rf 
Herculis. 

X Tauri, — This star belongs to the Algol class. The maximum 
brigbtnesa as given in the photometric catalogue is 3-6. The agree- 
ment of the observation No. 34 is probably accidental, sinc« the 
large interval — , cannot be estimated ivitb accuracy- As far as it 
goes, however, it indicates that the star was at its full brightness. 
The other observation, No. 33, indicates a diminution of light, or 
"that the star was near a minimum. The law of variation of light 
is not known, but probably the change in magnitude amounts to 
about o*8. The star retains jts full brightness except for about two 
hours before and after ea^h minimum. We may accordingly 
assume that a minimum preceded or followed the observation 
- No, 33 by about one hour, On this day the sun set at about 3'' 47*°, 
and X Tauri set at 16'' 10". Allowing for twiUght, we may 
accordingly assume 1796, Jan. i^ 10'' +5'' for the time of obser- 
vation. For the other date we obtain, in like manner, 1796, Nov. 
30* ix" +6'', The Ephemeris of Schonfeld, applying the equation 
oElight, gives 1795, IJee. 31 za^^e, for Ep.— C500. A correction 
to the ephemeris of — n^^S is thus indicated. This exceeds the 
possible error in the time, added to the probable error in magnitude. 
In other words, if the star was really below its full brightness, tlie 
minimum must have occurred several hours after the computed 
time. In like manner, we obtaiu 1796, Dec. i'' 2z'''3 for Ep. 
— 6485, or the nearest minimum does not occur until 35 hours 
after the observation No. 34. Accordingly, as the observation in- 
dicated, the star should have had its full brightness. The first 
minimum previously known of this star occurred on Dec. 6, 1848. 
If it were possible to determine the hour of Herschel's observation, 
the mean period of this star would be determined with great pre- 
dsion. All uncertainty of one hour would correspond to about 
half a second in a single period. 

X Sayittarii. — This star varies in light from about 4^5 to 5'3 in 
a period of a little over seven days. The only comparison made 
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by Herschol places thia star a little fainter than 2 Bagittarii. The' 
latter star is comiuDuly plaiied in OphiuchuB ; in fact it ia nearlj in 
line with 53 aud 58 Ophiuchi, and between tbern. Its magnitude, 
according to the ' UranometriaAi^titina,' is 6'S, which rarreapondB- 
to 6"5 on the photometric scale. This would make the variahlo- 
much too faint, even if at its minimum. It is also strange that 
Herschel should have employed a stax at so great n distance (about 
S°J, when he might have taken others about equally faint and 
nearer. The hypothesis that 2 Bagittarii was raueh brighter then 
than now ia negatived by the fact that Hersehel compared it with' 
52 Ophiuchi, and found it only slightly brighter. The magnitude 
of this star ia the ' Uranometria Argentina ' ia 6-5, eorrespouding to 
11 jih()tometric magnitude of 6-3. This value, although reducing tlie 
discrepancy, would atill make the variable 6-5, which ia o"7 fainter 
than its light at mioimum. This cumparieon is not given in the 
catalogue of Herachel, and accordiiigly is not checked by appearing 
under both 2 and 3 Sagittarii. 

The southern declination of the star restricts the time of obser- 
vation within narrow limits. The star sets at 9", and twilight 
would not be over until about 7". Accordingly, the time of obser- 
vation would be 1795, Sept. 15'' S" +1". The elements of Sehon- 
fejd* give a miuimum at 1795, Sept. 15* 16°, for Ep. — 3902. 
The period of Schmidtt, on the other hand, gives 1795, Sept. 13* 
22^. If, then, the star was really at its minimum when observed 
by Hersehel, this observation determines a correction to the period 
with great certainty, Ebwaed C. Pickering. 

[To be coiitiniiMl.] 



Meteors of August 18-25, 1884. 
One hundred and aiirty-two meteors were recorded here on the 
nights of Aug, 18, ig, 20, 21, 22, 23, and 25, during watches reaching 
an aggregate of 18^ hours. A very hazy sky on several of theso 
dates prevented many being seen, hence the number observed is 
small relatively to the time employed in watching. 

On August 19-20 some bright meteors with thick-spark trains 
and very slow motions radiated from 313° -|-io° near Delphinus. 
1 saw several of them falling in the northern sky. On the same 
dates I noticed some similar meteors from a centre in high N. de- 
clination at 75° +78°. The swift streak -leaving meteors were 
directed from 46° -1-44° and 25° -1-42°. 

On Aug. 21-25 i^ *^''s registered from a position very exactly 
defined at 70° -1-50°. The slow meteors, however, predominated, 
especially from the points 330'' +68°, 331" +7°, 5" +10°, and 
263° +69°, which supplied about 10 each. On these nights lalso 
observed showers of short, quick meteora from 33i''-H37,3Sz''-(-i3'', 
and 5" -I- 35"- The latt-er were devoid of either streaks or trains. 
* Zweiter Cittalu|{. + Aitran. Kiuli, Umii. 109. 
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On AdpjBt 23 two fine meteors, about equal to Jupiter, were seen ; 
they left very bright atreaks ; the paths intersected at 41" +15". 

The befit olwerv-ation of the series was on August 25, when 1 
recorded 46 meteorB between iz" 15"' nnd l6^ Two showers of 
Bwift meteors were singularly well defined that night from 
30" +36I" and 62'^ +37"- I have frequently detenu ined these 
poaitioDB before in August. September, October, and November, and 
it is marrellous how the same identical radiant-pointB become 
manifested agaiu and again to the almost absolute exclusion of 
adjacent spares. 

One noteworthy outicome of my late observations is that no 
paths whateverwererecordedfrom the radiant at 29 1" +60", which 
fHrnisbed a very rich display of 52 meteors on August 21-23, 1S79 
f Observatory,' Oct, 1879). Though I especially awaited the return 
of this conapicuous shower, it gave no sign, and its utter exhaustion 
for the present must be admitted. It is evidently a periodical 
display of some importance, and the determination of ite cycle will 
l)econie an essential feature of renewed observation. The com- 
■panion shower near (i Cephei, which 1 noticed in 1879, returned as 
nsnal this year, and I had seen it also on August 27, 1880, in each 
case from nearly the same point. The radiant is sharply defined 
and is apparently visible annually without much variation ; it 
iuruishes many brilliant slow-moving meteors, with their usual 
accompaniment of spark -train a. 

Bristol, 1884, Sept. 3, W. F. DENBnia. 



CORRESPONDENCE. 

To the Editor of ' The Observatorj/.' 
The Eclipse of Tftales. 

IlK, 

As you have done me the honour of publishing several 
letters of mine on the subject of ancient eclipses, I should be glad 
if you could spare me space for another on that whith it ban 
been usual to call the Eclipse of Thales. In limine, 1 am aware 
tbat doubts have been expressed whether this was an eclipse at all ; 
whilst the notion that it was predicted by Thales must be at once 
Bnmmarily rejected. With regard to the latter point, the only 
possible means available for forecasting eclipses in those days was 
by application of the period of 6585 days, which is known in 
modem times as the saros of the Chaldaians, though it seems to 
be doubtful whether we are right in understanding by that t«Tm 
the period in question. The Chaldeans, however, were certainly 
acquainted with this period of eclipses, by whatever name they 
called it, and Thales may have derived it from them. But although 
lunar eclipses may be predicted by its means, it would of course be 
quite impossible to form in the same way any idea in what pari; of 
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the world ui eclipse of the Son would be visible, so that the so- 
called tarot could not have been used for that purpose. And even 
if auT one chose to make the verr unlikely suppoaition th&t Thales 
was in posseasion of anv better means of pp»iifting a Holaroclipee, 
be would assuredly in that (A9e not have contented himaelf with 
merely announcing the year in which it might be expected. It haa 
been well remarked therefore that this so-called prediction must 
ratik with that af a good olire-crop by the same philosopher, aud 
with other conjectures of a ^milar kind. 

With regard to whether the phenomenon referred to by the 
historian was really an eclipse at all, perhaps I may be allowed 
to quote the p&ssage from Herodotus (1. 74) in the originaL After 
the war between the Lydians aud Mediaus had contiaued for 
several years with varying success, it was renewed by a contest in 
the airth year, when (runivcice dcrrc rqt f^X''' (""'^ "<'£<>>''']< ^'f h/^^PI'' 
cEoirivqt fuicra yiriaOai. Now on reading this, one's first im- 
pression, as Prof. Newcomb remarks, is that it is very doubtful 
whether an eclipse is alluded to, or whether it is simply a case of , 
an overcast sky making the darkne«e of night appear to come on 
more quickly than usual. Nevertheless a consideration of all the 
circumstances does seem to make it probable that an eclipse of 
the Sun is meant, thereby enabling us (if this be accepted) to fii 
the exact date of the battle. 

Much doubt has been entertained on this point ; but the reoent 
investigations of I^f. Sewcomb seem fully to confirm the view 
expressed by Sir Geoi^ Airv in his paper on ancient eclipses in 
the ' Philosophical Transactions' for 1853, that the event occurred 
on the aSth of May in the year b.c. 585 (chronological date, — 584) 
when a large eclipse of the Sun was visible iu Asia Minor late in the 
evening. Prof, Newcomb refers to the subject in an article •' On 
the Kecurreoce of Solar Eclipses,"' printed as oue of the " Astro- 
nomical Papers prepared for the use of the American Ephemeris 
and ?fauti(»l Almanac," which were published in one volume at 
Washington in 1S82. After applying corrections determined by 
himself to Hansen's mean longitude of the Moon, he says (p. 55) 
"If these corrections are well founded, the Siin set upon the 
combatants about nine-tenths eclipsed." Now this appears to 
agree so well with the circumstance narrated by the historian of 
the sudden coming on of night (at a time when night was really 
drawing near), that I think it will be allowed to confirm in a 
remarkable manner that the eclipse of May zSfch, B.C. 585, and the 
battle between the Lydian and Median armies took place at the 
same time. I may be allowed here to point out a singular mistake 
fallen into by Prof. Curtius in his Grecian History (book ii, ch. 5). 
He gives the correct date of the eclipse (" welche am aSston Mai 
585 V. Chr. im Halyslande den anbrechenden Tag in Kacht 
verwandelt hat"), but states that it occurred in the early morning 
instead of the late evening. Of course Prof. Newcomb's inves- 
tigationB had not been published when he wrote : but reference 
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to Sir George Airy 'a paper would have shown him that the eclipse 
took place in the evening. 

It is Bo interesting to have an early historic data so, exactly 
fixed, that I crave room for a few words more on the historical 
significance of the matter. The Xing of Lydia at the time of the 
battle was certainly Atyatt£s, the father of Orcosus who succeeded 
him, probably in B.C. 559. The narrative of Herodotus appears t« 
assume that Kyaxares, the conqueror of Nineveh, was still reigning 
over the Medes. But if we accept B.C. 585 as the da.t« of the 
battle we must suppose that the King of Media was Astyages, 
who, BO far as can be made out, succeeded his father Kyaxares 
in B.C. S9S. O" this Mr, Grote remarks (History of Greece, 
4th Edition, Vol. iii. p. 59, note) that Cicero {De Divina- 
tione, i. 49) states that the eclipse predicted by Tholes took place 
during the reign of Astyagos, whilst Pliny (Historia Naturaiis, 
lib. ii. c. 12) assigns as tbe dnte of that eclipse the fourth year of 
the 48th Olympiad, which corresponds to a.c. 585. Upon the 
whole, then, it seems to me that we may now consider the date tA 
this battle to be satisfactorily settled. Youra faithfully, 

Blaokheath, 1S84, Aug. 30. W. T. LtSS. 

The Red and While Spots on Jupiter. 

Sib,— 

On the rooming of the 20th September, I obtained my first 
favourable sight of that portion of Jupiter which should be occupied 
by the red spot, and was much pleased to find that it still remains a 
Tisibifi object, although, in the present unfavourable position of the 
planet, one of extreme difficulty and delicacy. Definition was pretty 
fair, and with a power of 150 on my 5j-inch Calver reflector, the spot 
was watched for about half an hour preceding, and for the same time 
following, the lime of transit over the central meridian. So faint 
and difficult has the red spot become, that only a very occasional 
glimpse could be obtained of it at all, as a faint pat'Ch of no par- 
ticular colour or boundary, until after the transit, when once, 
and once only, the spot was seen in its entirety, an^ then there 
seemed to be a distinct reddish tiuge about it. It was estimated 
(o be central at the following time, but of course without much 
aconracy ; — 

1884, September 19, 16'' 49". 

The great hollow in the red south eqnatoreal belt still remains 
visible, but it appears to have much diminished in plainness. The 
belt to the east and west of it is still distinctly and pretty easily 
Been to be double ; and this double character has a tendency to 
encroach upon the hollow, so as to reduce its depth and the 
concavity of the curve. 

On the i8th September, 1 saw' two of the eijuatoreal white spots 
on the central meridian, as follows : — 

1884, September 18, 17" 23", 
18, 17 43 
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The latter of these is probably identical with the well-known 
white equatoreal spot, which has been followed for so many yean, 
06, according to the ephemeris of Mr. Denning (Astron. Beg., 
August 1884, p. 185), that object should have been central at 17^ 45"* 
on Sept. 1 8th. Both these spots were rather bright, though, from 
the unfavourable circumstances attending their observations, diffi- 
cult to be seen, and the times given are consequently rough. A- 
third similar white spot was seen about 18^ following the second 
of the above-mentioned objects. Yours faithfully, 

West Brighton, A. StAITLET WiLLIAMS. 

1884, ^pt- 21. 

Comet 1884 b {Barnard). 

SlE,— 

A Kiel telegram announcing the discovery of this comet 
was received here from the Melbourne Observatory on July 23rd. 
It gave the position for July 1 6th, and stated that the daily motion 
was slow. A brief interval of clear sky on the evening of the 24th 
allowed of a search, when I found a very faint diffused nebulous 
object on the same parallel as the notified comet, but about three 
degrees more east than the Kiel position. It occurred in the same 
sweep as the bright nebula No. 361 1 of Sir J. Herschel's Cape 
Eesults. I succeeded in obtaining four comparisons, which did 
not, however, indicate any decided proper motion in the object. 
Its position was found to be about a degree south of the hint 
nebula No. 3620 of Sir J. HerscheFs Catalogue; but I did not 
notice this nebula in the sweep. A break in the clouds on the 26^1 
enabled me to see that the suspicious object of the 24th was really 
a comet. I have observed the comet as often as 1 possibly could, 
and now avail myself of the mail just going out to send you such 
of my differential measures as I have already reduced. The 
measures have been made with the square bar-micrometer, and have 
been carefully corrected for defective orientation. I may state 
that star No. 5 crossed the intersection of the north bars, and did 
not therefore afford a satisfactory determination of the difference 
of north polar distance. I send the mean places of the stars of 
comparison with the authorities whence derived, but have not time 
to work out the reductions to the apparent places. As the comet 
cannot be seen at the northern European observatories, and im- 
perfectly at the southern stations, the measures which I send may 
be of special interest. On the 28th the comet presented an in- 
distinct condensation, which admitted of better observation. Since 
that date, however, it has been hardly visible, in consequence of 
the increasing moonlight. I have no doubt that when the Mood 
has withdrawn, it will admit of much more accurate observation. 

In conclusion I may state that a very satisfactory series of 
observations of the Pons-Brooks comet, extending from January 
13th to April Tst, has been recently forwarded to Europe. 

I am, Sir, yours faith Ml}^ 

Windsor, N. S. Wales, JOHN TbbbuTT. 

1884, Aug. 6th. 
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have both undergonB a marked change since the List obaervatioi^| 

March last. My recent observations were taken both east atulS 
west of the meridiaQ and within two hours of the upper culmina-^H 

being the 9th, lath, and i8th :— ■ 
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meridian was the same, and there is obviously a tendency to make 
the position-angle greater on the western aide. The reeults are 
perhaps aa accordant as can be expected from so small an instrn- 
ment as that employed, namely, an eiinatoreal of 4J inches aper- 
ture and 70 inches focal length. The power used was about zoo 

micrometer-HCrew was 29"-7oi. Each individual result for dis- 
tance was derived from a double measure in the usual way, and 
the steadiness and definition were moderately good. 
Windsor, N.S. WftlBB. 1 ^^' ^'f, yours faithfully, 

' iB34,Julyi6. JoHN TeBBDTT. 

The Distribution of the Stars. 

Sib,— 

On reading Professor Holden's paper on tjiia subject in tha 
last number of the ' Observatory,' it occurred to me that better' 
results might possibly be obtained by taking together each pair of 
sectors separated by iz hours in E.A. 1 have accordingly com-- 
piled the following table by simply adding and dividing Professor 
Holden's figures. In the first column, 1. signifies the stars who8B> 
E.A. ranges from 0" to i" and also those from iz" to 13"; II. thoM 
ranging from i" to z"" and also from 13" to 14'', and so on. 

In the second column I give the average number of stars to- 
each degree from Argelander's map; in the third column the 
1 average number of stars to each degree from Herschel's gauges, 
PalisiVa and Peters 's maps I could not use, for one of the two 
sectors which I desired to take together was usually wanting 
either wholly or in part ; but Peters gives for X., XI., and Xll 
of the first column 75'o, 67-6, and 587 respectively — figure! 
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agreeing well with Argelander, all of them, moreover, being under 
the " weiglited mean " of Peters, which ia So'i. I give the means 
' for Argelander and Herschel at the foot of the second and third 
columna for reference. It will be seen that, with one doubtful 
exception (X.), the figures in the second and third columns always 
depart from the mean in the same direction, the departure being, 
however, much wider in the case of the smaller stars. 

I remain, truly yours, 
1 Bath St., Portrusb, 1884, Sfpt. 15. W. H. 8. MoNCK. 
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Fine Biitplay of Aurora. 

Sir,- 

Perhaps you may bo interesled io hearing that I had the 
pleasure, on the evening of the 20th of August, of seeing a 
beautiful display of Aurora from this ship during our voyage to 
Honlreal. 

After five days of rough weather, with strong westerly winds, 
the sky cleared at sunset for the first time, and when the atai's 
appeared, bright cloud-like wreaths swept across the heavens from 
W. to E., rapidly shiftiug their position and varying in form every 
moment. There was no doubt as to their nature, for very soon the 
distinctive perpendicular streamers shot from them towards the 
^lenitb, sometimes in long columns, sometimes in soft fringes o£ 
light. There was none of the peculiar rose colour, pale yellow 
predominating. 

This wonderful display went on iticreaaing io beauty, at one 
time culminating in the north, though no arch of light was visible, 
Ijll the eye was tired of watching it, and the icy wind blowing from 
the Greenland coast warned us to retire ; but it certainly lasted 
for several hours, and the luoa on watch told me that he saw it 
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again at 3 o'clock ia tbe morning, and from liia account it is not 
uncommon in these latitudes. 

At the time of its occurrence we must have been nearly ii 
Lat' 53° 3°< Long. 50° W. Believe me, 

Tours sincerely, 

8.8. 'Poljnoaian/ E. BrowN. 

The Eclipte of Pericles, and the Eclipses qf a,q. 1191 
and i..D. 1733. 

Sia,— 

(i) Eclipse of Pericles. In addition to the difficulty in- 
volved in supposing an eclipse of about three -fourths of the Sun's 
disk to cause some of the s^rs to shine out ns Thucydides records, 
it appears there are historical difficulties which render it probable 
that WB must look for some other eclipse than that of B.C. 431 as 
the eclipse of Pericles. Parker in his ' Chronology ' (1858), p. 783, 
admits that the eclipses of b.c. 431, 424, 413, agree with the account 
which Thucydides has given of his three eclipses, bnt adds " they 
place the end of tbe Peloponnesian war only at the distance of 81 
years above the death of Alexander. We need not again go over our 
manifold testimonies to show that this is utterhj iiwredihle." 

(2) Eclipse of iigi. In an article headed 'Historical Sun- 
darkenings ' by Dr. Hind, in ' Nature ' of June 26, 1S79, we have 
the followiugi — "A century later, in June 1191, according to 
Schnurrer, the Sun was again darkened with certain attendant 
effects upon nature : here the cause is easily found ; on June 23 
there was a total eclipse in which the Moon's shadow traversed the 
continent of Europe from Holland to the Crimea ; the eclipse was 
total in this country between the coasts of Cumberland and Tork- 
shiro." Instead of being total, I find the Moon's semidiameter was 
very small at the time, so that tbe eclipse could only have been 
widely annular. 

(3) Eclipse of 1733. This was tbe last of a nine-year series o£ 
four fine echpses in our land, of which tbe two middle ones, 1715 ■ 
and 1734, were total in England. Weaver's Ephemeris for 1733 
makes the line of totality in May 1733 to run across the northern 
isles of Shetland. My own rough calculations make the northem- 
*most of the Shetland Islands (Unst) to lie a good way south of the 
total phase, according to which the inhabitants would have to maks 
a very considerable excursion out to sea to get involved in total 
darkness. But if any record should exist which would lead to the 
supposition that totality touched tbe northern point of these islands, 
it would he extremely interesting to bring it forward, as in this 
case the eclipse of 1733 would be tbe last total eclipse of the Sun 
visible in Great Britain ; and the next nearest approach to totality 
in our kingdom is that of 1954, only just escaping tbe northern- 
most of the Shetlauds (if we omit that of 1927, total for a very few 
seconds). 
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The aboruedipse ut 1733 was the lost uiu iu iDurope that was 
total for a period of 109 years, uo other taking p]a«e till 1842 — 
Bomething like tlie interval between two transits of Venus. Query : 
When did a whole century go by before without one toijil solar 
eclipse in Europe ? Vassenius, at Gottenbnrgh, says : — 

" 7.14.6 adparebat y. 

" 7.14.46 incepit totus tegi soils discus, 

" 7'iS-S° uuuimEe tenebrte, cnm stells omnes Ursie Majoris, cor 
S^,Procyou, Sirius.oculufiS, etnonnuliffl aliae videri pot«raQt." It 
lasted 2" 8'. He speaks of " snbrubicundaj nonnulse maculro estra 
peripberiani disci lunaris." i'aithfnJly yours, 

Mdplaah Vicarage, Bridport, 8. J. JoUNHOS. 

7%e Effect of Moonlight and thin Cloud on the Visibility 
of Meteors. 

Si»,— 

I think Mr, Corder, in his letter on the last shower of 
Perseids in the ' Observatory ' for September, has not made 
sufficient allowance for the lundrance to visibility of meteors by 
moonlight &c. Not only would the fainter meteors be hidden, but 
the brighter ones diminished in number. I do not know to whnL 
eitent this would take place-, or of any calculations definitely de- 
termining it ; but there js no doubt that moonlight would prevent 
bright meteors from being seen at so great a distance from the 
point of sight as on a dear moonless night. The brighter the 
meteor the further it can be seen, though its character haa 
doubtless an effect on the distance of visibility ; e. ij., meteors with 
long paths would be seen at a greater diatanoe from the point of 
sight than those with short paths. 

In the following Table I have assumed the average distances at 
wliich meteors of various magnitudes can be seen ; — 

Aaaumed radiiia 
of field of 
Meteora ol' visibility. 

7 mag 5, if any. 



3 .. 45 

" .- 55 

ri - 65 

H , = Sinus 75 

^h = Jupiter 85 

^m = Venus 100 
1^ := Venus at its 1 

brightest | ■"■ ^'^ 

= 5 times Venns .... 180 
U the distance of visibility in a horlEontal direction be that 
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giveu in the above tiible, then the distance a meteor can be seen 
ftbove or below the point of sight will not be so great. By making 
the limit of visibility of the brightest meteors to estendto 180°, it 
is meant that the light would be visible in any part of the eky, 
though if the met«or appeared behind the obaerver, he might not 
be able to turn round fast enough to see it. 

If we accept this table aa approiLimately true, it appears 
that moonlight and light cloud sufticient to reduce a ixt magnitude 
meteor to apparent 3rd magnitude would reduce the diatanee it 
could be Been from the point of sight from 65° to 45°, and the 
total number of such meteors visible would be reduced by about 
40 per cent. Tours truly, 

Sunderlnod, 1884., Sept, 15 T. W. BiCKHOnBB. 



NOTES. 
F1H8T Pbircipieh op Natdrai Phii.080phx •. — The first 
edition of this little work was publiahed several years ago, and 
was intended chiefly for students preparing to pass the niatricu- 
latioQ examination of the Iiondoii University, or other Exami- 
nations in which the elements of Natural Philosophy are included 
as a subject. It consisted of five sections, the first two being 
devoted Ixj Mechaoics divided into Statics and Dyuaraica, the third 
to Hydrostatics and Hydrodynamics, the fourth (o Pneumatics, and 
the fifth to Optics, undersfandiBg by the latter Geometrical Optica 
only. In the second edition, now published, a sixth section has 
been added, on the nature of Light and Sound, which will, we 
think, increase the utility of the work. 

Tkh PnoTOMETET OP Satttrn's Emo t, — In tliis paper, Prof. 
Seeliger enters into some in\estigations with the view of pointing out 
the kuowledge that he thinks may be obtained vrithregard to the con- 
stitution of Saturn's ring by means of photometrical observatiouB 
of the amount of light reflected from it at diferent times. Had it 
been a body of continuous surface, the apparent intensity of its 
illumination would (unless, indeed, assumptions were made of an 
altogether improbable kind aa to its structure) be very different in 
different relative positions of the Sun as well as the Earth. 
Changes of this nature are not, as a matter of fact, indicated by 
observation, the apparent brightness of the ring being always 
nearly the same, and the amount of light received from it would 
seem to depend entirely upon the proportion of the whole surface 
which is turned towards the Earth, or upon the angle of elevation 
of the Earth above the p'ane of the nng. Hence Ziillner con- 
cluded that Lambert's law of photometry was not applicable in this 
case. But Prof. Seeliger shows that, under certain plausible 
assumptions, the observed effects are consistent with that law, the 

• 'TliBpiratPrincipleaof NnliirtilPbilnsoiilij.' Second Ed i [ion. ByWiHiain 
Thvnne Lynn, B.A., F.Rji.S., formerly of Uib Boyal Obser»iitory, QrwDwicb. 
(Van Voorst.) t AstroQ. Nachr. No. 1611. 
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eitent of application of which can hardly, he thinks, be over- 
estimftfed. Maxwell pointfid out, ij years ago, from purely 
mechanica] considerations, that the ring uould not be a compact solid 
or fluid mass, but must consist of a number of separate discrete 
particles similar to those which tompoee a meteoric stream. On 
this supposition, the observed photometric conditions admit of a 
simple eiplauation, though their fullsignilicaDCe cadnot be worked 
out until more accurate observations have been mode with regard 
to the variations in intensity of the light of the ring at different 
times. Prof. Seeliger'a hope is that the investigations and con- 
siderations brought forward by hira, in the paper before ua, may 
have the effect of interesting photometiic observers in the subject, 
and inducing them to devote more attention to it than has yet 
been done, , . 

The Lttnar Eclipse of Octobek 4. — The duration of the total 
phase in the approaching eclipse is somewhat longer than usual ; 
and though the Moon will then be traversing a region barren of 
bright stars, Prof. Struvij has drawn up a list of ij6 small stars 
which will suffer occultatiou during the eclipse. Some sixty 
observatories will, it is expected, cooperate in the work of obser- 
vation, and it is anticipated that " a far more exact value of the 
Moon's true diameter may be secured in the single night of 
Oct. 4 " than can be obtained by long-cuntinued ordinary observa- 
tions of occulttttions, where, on the same night, only one of the two 
distinct phenomena (disappearance or reappearance) can be 
observpd on the dark limb." 

The following are the times of disappearance and reappearance 
as furnished by Prof. Stnivii for all the stars down to the loth 
mag. whicli will be occulted by the Moon at &reenwich during the 
total eclipse. The angles are counted from the true N^orth point in 
the usual direction. 
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«flg. Angle. 


G.M.T. 
h m a 
g 10 30 


o-u 114-z 


9'4 i-^^-i 


11 51 


.0 ,69-1 


30 


S7 308-8 


33 « 


■j-S iors 


19 53 


9-3 1040 


S° 3! 


10 zoi-6 


10 14 5j 


10 1501 




9-S 1697 


38 .+ 


-.0 .72'a 





r approEWh. The star will be s"-4 S. of the limb. 
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DiAMETBE AMD t'louuB OF pBiMOs. — Some impoFtout contri- 
butioDs have recently been mode to our kaowledge of the diameter 
of Uranua, amongat which may be particularized the researchea uf 
Seeliger, Milloaevieh, and SchapareUL Prof. Seeliger •, observing 
with the lo^" refractor and Eepaold's micrometer of the Uutuch 
Obaervatory, bos used a reflecting rectangular prism placed be- 
tween the eyepiece and the eye, and capable of rotation round 
the optical axis of the telescope, so that the micrometer-threads 
may appear to be placed in any direction that may be desired. 
With this apparatus E*rot'. Seeliger bos made a series of measures 
of the diameter of Uranus in four diSerent directions, in order, if 
possible, to detect any ellipticity in the disk that may exist, some 
measures being made with the micrometer-threads rertical and 
some with the threads horizontal. Prof. Seeliger, however, arrives 
at the coneluaiou that no sensible deviation from eircuJarity in the 
disk of the planet can be discovered from his measures. For 
although certain differences exist when the measures in four dif- 
ferent directions made on different nights are taken together, these 
disappear when measures made on the same night are combined, 
and may be trared, in Prof. Weeliger'a opinion, to diSerences in the 
atmospheric conditions under which the observations were takeo. 
There also appear to be differences in the mean diameter, measuired 
without the prism, with the prism placed so that the threads 
appear vertitil, and with it placed so that the threads appear 
horizontal; but these can hardly be considered to be wefl es- 
tablished, as the observations are not very numerous. On the 
whole Prof. Seeliger thinks that the most probable value of the 
mean diameter of Uranus at mean distance (19-1826), derivable 
from his observations, is 3''9 15 +o"'045, the combined result from 
former determinations being 3"'833. Observations of the di- 
ameter have also been made and recently published by Prof. 
Millosevich +, using the 9" Merz equat«rei of the observatory of 
the Collegio Eomano and a filar micrometer, generally with dlu- 
minated field and dark threads. The Eoman astronomer finda 
that in position-angle 0°, the diameter of Uranus at the distance 
the log. of which is i'z4S is 3"'963, and in position-angle 90° the 
diameter is 3"'982, or practically identical with the former; there 
is therefore no evidence of ellipticity, and the combined mean 
diameter is 3"-9648. On the other hand. Prof. Schiaparelli J, of 
Miliui, concludes from his observations that there is a meosorable 
eUtptieity in the disk of Uranus. In the series of observations 
undertaken by him in the early part of the present year, in con- 
tinuation of, and generally on the same phin aa, those made in 1S83 
{'Observatory,' vol. ri. p. 275), Prof. Schiaparelli proposed to 

• SitzungBberiolit der math.-phja. Glaase dec k. bajer. Akad. d. Wigs. tSS4, 
Heft 2. 
t Beole Acoademiii dei liacei, Serie 3, VoL lix.— Seduta del I dioembm, 

t AsbMnomisehe Naubricbten, So. iCioS. 
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take measures of the (supposeil) equatoroal and polar dmciBters of 
the planet, with the precjaution of observing soiaetimea with the 
line joining the eyes parallel and Bometimes perpendicular to the 
direction of the equatoreal diameter, bo as to get rid of any 
possible eyatematio error arising from observing in one or other 
of these directions. Bad weather, however, prevented him from 
carrying out this plan, as when he was able to commence obser- 
vationa the planet was in such a position that it was only possible 
to observe with the line joining the eyes perpendicular to the 
equatoreal diameter. Prof. Schiaparelli's measures result in an 
Bsnlt agreeing within the liniita of 



elliptieity 
probable er 



13-04 ±1' 

or with that which he obtained ia 1 883, viz. - 



IO-9++0-67- 

A few observations in this series were made without placing the 
linejoining the eyea either parallel or perpendicular to the equatoreal 
diameter of the planet, the reduction of which gives for the 

elliptieity of the disk , agreeing well with the result 

1 1-44+ 1-92 
obtfuned from all the measures, and showing. Prof. Schiaparelli 
thinks, that his observations are not affected by systematic error 
depending on direction of men sure ment. 

Two distinguished astronomers, Miidler and Schiaparelli, have 
deduced from their measures of the disk of Uranus values of the 
•ilipticity which agree very closely, as also to a less extent do 
■their determinations of the position-angle of the greater axis. 
But Miidler's measures of distances of double stars are affected by 
large systematic errors depending on the direction of the measured 
distance with respect to the horizontal line ; and therefore but 
little reliance can be placed on his results. 

It is to be hoped that Prof. 8chiaparelli will continue his 
researches on the figure of Urasms, taking every precaution that is 
feasible in order to avoid the possibility of systematic error 
affecting the result. A. M. W. D. 

The Red 8pot on Jupiteb. — This object was reobseived by 
Mr. Denning on the morning of Sept. 22, with a power of 252 on 
a 10-inch reflector. The spot was barely discernible as a faint 
gre5'ish patch, merging from a dark belt on its southern side, with 
which it is now connected along its whole length. Definition was 
good when the planet was first seen at 17'' 45", but the marldngs 
soon grew feeble and indefinite as the Sun rose. The depression 
in the great S. belt still appears very conspicuous, and its longitude 
coincides, as formerly, with the position of the reKc of the red 
spot. The two objects were as nearly as possible central at 
iS"" 28™ ; 




3 brightly at the time, that Mr. Denning 
as probably not very accurate. The 
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n the belt was, however, very n'ell seen, and offers i 
eicellmit guide for determination a of position, 

Mb. Store's ExpLiWATiON of the ERRDsa or HASSEu'fl Lunai 
Tahleb*. — The Editors of the ' Bulletin Astronomiqiie,' in thei< 
abridgment of the report of the meeting of the Eoyal Astronomicidi 
Society of June 13, given in No. 87 of the ' Obaervatory,' havS 
added the following remarks :■ — " M. Stone haa addressed soms 
remarks to the ' Bulletin ' with regard to the reservations whici* 
accompanied the annlysis of his communications to the Koyal' 
Astronotnica! Society, and it is right to add some brief explanationa 
to what has been already said, M. Stone admits, as the basis of his 

theory,tIiat the ratio - of the mean motion of the Sun ii 

the movement of the equinoctial point with regard to the meridian 
ouglit not to change when we pass from Bessel's Tables to those 
of Le Verrier, and his formula for the change of the unit of 
timeT, 

T n' 

supposes the condition referred to. But, as it has been ezplaine^ 
(Bulletin, tome i. p. 92), the ratio - is a fact of observation, 

for the observations of the Sun being reduced and referred 
to mean time through tJie medium, of the eq-antio'n of time, thi 
lution of the equations of conditiou will furnish in particuhir thfl 
mean sidereal motion of the Sun in a mean day, that is to say, 

in arc, the ratio ; it does not, then, seem permissible to suppose 

the ratio - constant ; and if this condition is inti-oduced 

Ihe formula;, it is necessary to bear in mind that in process of 
time the observations will not be equally represented. As to the 
small variation of the mean solar day which could arise from a new 
discussion of the observations of the Sun, it is very minut«, as 
several writers (MM. Graillot, Adams, Cayley) have pointed out. 
Let ua refer the two periods T and T' to an intermediate interval 
of time, and let us suppose that n and u are the arcs described 
in this mterval of time, we shall have on the first theory 

and BO, it we consider the second theory, 

n— »')=» 

(beeauce u' = id, the Earth turaini/ uniformly on its axia). 
From which 

T' bi-n T'— T_n'— M„ 



Clocks or Peecibioit. — We learn from ' Science ' that the St 
Thomas Clock Company, aided by the advice of Dr. Waldo, 1 

• BoUolio Aatronomiqiio, 1884 Aug., p. 39II. 
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undertaken the construction of (rioeka of a high degree of excel- 
leDce for scientiflc purposes. Considiirable progress has been ninde 
with experimentB to ascertain the beat form of penduluni-suapeusion 
and dimeosioDH of the stael-jar mercurial peaduiuni (which is filled 
in vatnto by a new proceas). A small laborat ,7 is being erected 
for the inrestigatioQ oE such questions as the permanency of lengths 
of pendulum-i a of different materials, the effect of air inet'hfl- 
nically contained in the ordinary mercurial pendulums, the effect 
of mercuric oside and other impurities of the mercury, and the 
effect of temperature- cli an gcs on TariouB forms of pendulum-sus- 
pension. It is proposed to designate the cloclts " clocks of precisioti." 

Photocibapht as a Means of Chahtisb Stabs '.^In a recent 
communication to the Paris Academy of Sciences Admiral Mouches, 
Director of the Paris Observatory, stafea that MM. Henry, finding 
it almost impossible, on account of the great number of stars, to 
chart the part of the heavens which they have now reached by 
the methods hitherto adopted, have had recourse to photography. 
Their first attempt with a provisional apparatus has been hu sue- 
cesaful that Admiral Mouchez considers that the problem will 
soon be solved. Proofs of plates taken with a telescope o™'i6 in 
diameter and 2"'io focal length, corrected for the photographic 
rays, were submitted to the Meeting. Each plate contains a part 
o£ the sky estending z° in R.A. by 3° in Dec, and contains about 
1500 stars from the 6th to lath magnitude, i. e. to the limit of 
visibility of an instrument of the size used. The results have 
induced MM. Henry to undertake the constructiou of a powerful 
instrument for this class of work, and they are now engaged in con- 
structing an object-glasa of o"'34 diameter, which will be corrected 
lor the photographic rays and so constructed as to cover clearly 
and without distortion the greatest possible space. In reference 
to the advantages of this method of charting, Admiral Moucbez 
points out that work which ordinarily takes several months to 
perform can be done in a single hour. It is cousidered that 
with the new apparatus stars to the 13th or even 14th magnitude 
wiJI probably be Mei:ured. 

Olbees'b Cosiet of 1815.^ — A sweeping ephemeris for this comet 
is given by Herr Ginzel of Vienna, for the period Oct. 1 to 
Dec. 31, in the ' Astronomische Nachrichten,' No. 2613-14, The 
computed date of perihehon passage is 1S86 December 17 ; but the 
18 ig observations leave an uncertainty in the period of +i-6 year, 
so that it may be well that the search for it be commenced at once. 

Comet 1884 6 (Babnard).— This comet was observed by Mr, 
Common at Ealing on Sept. 22 with his 3-foot reflector, in 
which it was well seen. On the following evening Mr, Prince 
«aw it with hia telescope by Tuiley of 6-8 in. aperture. He 
j " an exceedingly faint nebulous object without 
♦ Coaiptea Kendua, VoL idz. No, 7. 
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central tondeusatiou or niieleus of auy kiud," No beleecope ct 
BmaUer aperture than five inches would, he thought, suffice to 
show it. Mr. C-ommon aeaigns it a diameter of at IcBst 4'. 

The following ephemeris is extracted from one given in the 
' Astrouomiache Nachriehten,' No. 2615 ; — 



Beflin. 


R,4. 


Dmt. 






Midnight 


li m B 




Logr. 


1^4. 


Ool. 1 


. .. 20 ao 14 


-h 58-1 


0-1419 


9-8132 


S- 


... 2o 33 51 


-aa 30-1 


0-I474 


9-8331 


9- 


. . . 20 46 54 


-ai a-5 


o'issa 


9-8536 


■3 


... 20 S9 26 


-19 3S'6 


0-1592 


9-8746 


17- 


... 21 11 28 


—18 lo-o 


0-15S4 


9-8960 


31. 


... ai 23 4 


-16 459 


0-1718 


9-9175 


35- 


... ai 34 14 


-15 'Vi 


0-1783 


9-939' 


29. 


... 21 45 ■ 


-14 a-9 


0-1850 


9-9608 



Ylls. College Obbeetatoet. — Dr. Elkin, the partner of Dr. 
GO! in the helJometer work at the Cape, took charge of the lai^ 
hehometer of the Yale CoUege Obaervatorj on Jan. 15 Ltst, thft 
expenjses attending the use of the inatrumeut for three years being 
guaranteed by ten aubscribers. In addition to the neeeaaary bchIa 
determinatioua, &c.. Dr. Elkm secured about one third of tha-' 
number of measures proposed for a triangnlation of the Pleiades 
to be compared with the meaaurea of Bessel and Wolf. Measures 
of the diameter of Venus near inferior conjunction, aud detep- 
minationa of places on the Moon relative to stars, with a vleir 
to determining the parallactic inequaUty in the Moon's motion,, 
have also been secured. 

The Hblioueteh fok Tiie Cape Obhertatokt. — The Treasurjr 
have sanctioned the ^2700 required for the 7-inch Heliometer 
requisitioned by Dr. Gill for the Cape Observatory, A contract 
has been entered into with Measra. Kepsold of Hamburg, wbo 
expect to complete the inBtrument about Dec. i836. 

till June 2 by Mr. A. 8.. 

A NEW Minor Planet, No. 240, of the twelfth magnitude, was 
discovered on August 27, by M. Borrelly, at Marseille. Another, 
No. 241, of the eleventh magnitude, was discovered on Sept. iz, by 
Dr. Luther, at Duaseldorf. A third, of the 13th magnitude, No. 
242, waa discovered by Heir Palisaat Vienna, on Sept. 22. 

We regret to notice the death, on Sept, 7, of Mr. J. Birminghi 
Millbrook, Tuam, Ireland. Mr. Birmingham was weU known as 
the discoverer of the variable star T Corome, and aa the author of 
a Catalogue of Ked Stars. 

De. Heineioh Sohbllen, author of the well-known and valualds 
work on M])pptrum Analysis, died at Cologne on Sept. 5, aged tdxty* 
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Maxima and Minima of Variable Start in 1884, Octaber. M 


M, Bignifies maxiimiin ; m, mimmmn. | 


Oct. 2-5 f Gaminonun, M. 


Oct. 19 T Serpentis, M. 


3-6 W Virginis, m. 


19-5 T Monocerotis, M. 


5 TJ Monocerotis, m. 


20-9 W Virginia, m. 


7 B LyiffB, M. 


2 1 S ArietiB, M. 




22 V Tauri, M. 


9 8 Delphini, m. 


a2'8 i Geminorum, M. 


10 T Urate Maj., M. 


24 Ceti, m. 


11-4 l3 Lyra, m. 


24-3 ft Lyrte, m. 


11-6 T Moaocerotis, m. 


2S TJ Cygni, m. 


II-8W Virginis, M. 


27-9 i Geminorum, in. 


12-6 i Geminorum, M. 


28 B Crateris, m. 


14 E Caaaiopeite, M. 


29 r Moooeerotia, M. 


15 VCancri, M. 


29-1 W Virginis, M. 


15 S VulpeculEe, M. 


30 L' Puppis, M. 


16 ECarini,™. 


3t E CoraniD, M. 


i7'8 i Geminorum, m. 


31 S Scorpii, M. 


Variablea of 


hort Period. 


I Oephei. 


^ Aqiiil«. 


Algol, m. 


S CflDori, m. 


d- 


d. 


h m 


h ra 


Oct, 1-65, m. 


Oct. 9-4, M. 


Oct. 3 s 32 


Oct. I 9 56 


3-= 5, M. 


i6-6, M. 


14 16 48 


20 9 It 


7-05. '"■ 


21-4, m. 


17 13 37 




8-65, M. 


251, M. 


20 10 26 


i litrtf , '«. 


12-35, m. 
I7-7S. "'■ 

2475, M. 

28-45, "'■ 


28-5, m. 

U Sagitbtrii. 

0.t. 2-3. M. 


23 7 IS 

U Oephei, m. 

l)ct. 3 8 44 
8 8 24 


Oct. I 10 49 
3 18 40 
8 10 23 

D Ooronte, m. 


W Sagittnrii. 


\\-i M. 

1 9 '5, m. 


'3 8 3 

18 7 43 


Oct. 3 12 6 


Oct. 10-5, m 


22'S, M. 


23 7 22 


10 9 49 


13-6, m. 


26'3, m. 


28 7 2 


17 7 3' 
20 18 22 
27 16 5 


2. -2, M. 


29-2, M. 


30 18 51 








aS-S. M. 




\ Tauri, m. 
li m 






Oct. 2-s,M. 


Oct. 4 8 S3 




^^^^^ 


6-6, m. 


8 7 45 




^^^L 


9-5, M. 


12 6 38 






13-6, »'. 


24 18 13 




^^^^ 


i6-5, M. 


28 17 5 


1 


^^^1 


23-5; M. 




^^^1 


^^^^^1 


27-7, m. 




^^^^^H 


L 


30-S, M. 


^^^H 
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EUmtnli and Ephrmerit of Cornet 1884 c ( Waif)*. 
Db. Wolf, of Heidelberg, discovered b new comet oq Sept. 17, 
From observations of it made on Sept. 21, 22, and 23, Mr. S. C. 
Chandler, Jr., has computed the following eletnents : — 

T= 1884 November 2603 Q.M.T. 

'-a i8o'=59'] 

ii 199 31 ^ Mean Equinox 1884-0, 

;■ 31 22 J 

log? 0'Z20l6 

Ephemejis for Gfreenwich Midnight. 
It.A. Dec. 

1884. h m B o , Brightnesn. 

Sept. 24 21 17 24 +20 34 IT I 

28 21 19 52 18 42 

Oct. 2 21 23 16 16 43 

6 212720 +1440 I'a; 

The comet w» observed bv Lt.-Col. Tupman as follows : — 
Sept. 24 10^ 38", E.A. 21" 27- 23>, Dec. 4-20'' 36' 16". 
He describes it as showing a stellar nucleus, 3" in diam. The 
coma was faint and difiused, and 3' in, diam. It was a rather 
bright telescopic comet, and might just be seen with a biuocular. 
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- ■ . -38-3 


-118 


Oct. 17.. 


■ - 7-8 


-164 


2 
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-128 


18... 


, - 4-6 


-'57 


3 


...-37-6 


-133 


19... 


■ — i"4 


-149 


4 


,.. -36-8 


-147 




. + r9 


-140 


5 


.■■ -35-8 


— 155 


ZI. . . 


• + 5-1 


— 131 


6 


...-34-6 


— 162 


za. , . 


. + 8-4 




7 


■ ■ ■ -33-1 


-168 


a3--- 


. +11-5 


— 109 


8 


... —31-4 


->73 


34- ■ 


■ +14-7 


- 96 


9 


... -29-4 


-177 


25-.. 


■ +177 


~ 84 




■■■ -27-3 


- ,79 


26.. . 


■ +207 


- 70 


II 


■ ■■ -24'9 


-181 


27--. 


■ +23-5 


- S7 




. ., —22-4 


-181 


28... 


. +26-2 


- 4a 


13 




-180 


29... 


. +287 


- 28 


14 


. ,. — i6-g 


-177 


30-. 


- +3I-I 


- 13 


IS 


... -14-0 


-174 


31... 


- +33-3 
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16 


.,. -10-9 


-169 
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Grmmieh Mean Tima of iJtt Ecuil Elongations of the Seven I 


Inner SaUtliteg of Saturn, ■ 


Note.~In the caae of Mimas, which caa only bo seen at eloaga- 1 


tion, the times of those elongations, both East and WeBt, which ■ 


are Tisiblo at Greenwich are given. | 


Mimas (East). 


Emceladub. 


Tethys. 


DiONE. 1 


h 


h 


h 


1 


Oct. I 14-0 


Oct. I 1 1-5 


Oct. 1 23- 1 


Oct. 3 I 


6 


2 12-6 


3 20-4 


3 20-S 


5 19 


2 


15 17-2 


4 5'2 


5 17-8 




9 


16 15-8 


5 I4-I 


7 iS'i 


II 6 


6 


17 14-4 


6 23-0 


9 12-4 


14 


3 


18 I3-0 


8 7-9 


II q-6 - 


16 17 


9 


19 II-6 


9 i6-8 


13 69 


19 11 


6 




11 1-6 


IS 4*2 


22 5 


3 


31 8-8 


12 10-5 


'7 i-S 


24 23 




31 177 


13 r9'4 


18 22-9 


27 16 


6 




15 4"3 




30 10 


X 


MiicAi!(West). 


.6 132 


22 17-5 




Oct. 12 !□■□ 


17 221 


24 14-8 




13 8-6 


19 7-0 


26 12-0 


Bhea. 


23 17-4 


20 159 


28 rz 


Oct. 5 10 2 


24 i6'o 


22 07 


30 6-6 


9 22 


7 


25 14-6 


23 9'6 




14 II 




26 13-3 


24 i8-4 




18 23 


. 


27 117 


26 3-3 


Titan. 


23 II 


8 


28 IO-3 


27 12-2 


Sept. 30 15-0 


z8 




29 8-9 


30 6-0 


Oct. 16 137 


1 


HiPEEIOH. 


31 i4'9 




1 


Sept. z6 i6-6 






1 


Oct. 17 203 






1 


The foLJowino 


table will furnish the means for inferring roughly 1 


the distances an 




given on page 272. | 


Poaition-anglfl of , aemi-moioi- ana Of | 


Minor Asis of fimg 


orbit of Titan. | 


Sept. 30 354° 15' 


Sept. 30 i92'-8 1 


Oct. 10 354 15 

20 354 16 

30 354 18 


Oct. 10 196 -3 ■ 




30 202 -8 


I 




1 


Astronomical Memoranda, 1884, October. 1 


Eqnation of Time :— Sun i«/ora Clock, Oct. i, 10" 31'; Oct. 11, J 


13" 22"; Oct. 21, 15™ 23' i Oct. 31, i6» 17*. I 


Sidereal Time at Mean Noon :— Oct. 1, 12" 42" 29' ; Oct. 11, I 


13" 21" 55'; Oct. 21, 14" I" 20'; Oct. 31, 14" 40" 46'. 1 


TOI. Til. 2S M 


J 








^^^^^ 


^^^H 
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[No.ga 



PoBitioii-aiigl« QeliQgr. ao-cgdjiwlai of 



Svn. 



h 
..x8 
..i8 



m 

8 
17 



Oct 3. 
8. 

13 18 25 

18 18 33 

23. . . .t8 42 
28 18 51 



Sete. 
h m 



5 

5 
5 
4 
4 
4 



31 

8 

48 
38 



of 



O / 

26 22 

26 30 
26 27 
26 12 
25 46 
25 9 



oeBin 



-f 6 29 
6 10 



5 

5 
4 



49 
H 
59 



+4 3<> 



^^^^ 

17 34 
3" 3^ 
245 40 
179 43 
H3 46 



The position-angles of the Sup's axis and the oo-ordinate« of the 
centre of the disk are given for Greenwich Mean Noon. 



Moon. 
Oct. 



h m 

I. 14 54 
2. .16 6 

3--i7^ 21 
4. . r&ei 

5.-5 50 
6,. 6 24 

7.7. 3 
8.. 7 49 

9-8 43 

10.. 9 44 



Oct. 



II 
12 

13 
14 

15 
16 

17 
18 

19 
20 



h 
• 10 
.12 

•13 
.14 

•IS 

.16 
.17 



m 
SO 



I 

II 

21 

30 

39 
46 



5 17 
5 47 



Oct. 21.. 6 
22.. 6 

23- 7 
24.. 8 

25 • 9 
26 • • 10 

27. .11 

28. .12 

29.. 13 

30.. 14 
31. 16 



-m 
20 

58 
42 
31 
25 
24 
27 

Z$ 
42 

54 
9 



Pull Moon, Oct. 4, 10*0"; Last Quarter, Oct. 11, 2*29"' 
New Moon, Oct. 18, 12** 31"; First Quarter, Oct. 26, 16** 54". 

Mercury^ a morning star, at greatest elongation (17° 55' W.) 



Oct. 4^ 1$^ 



Venus, a morning star in Leo, in conjunction with the Moon 
Oct. 14** 2o\ Diameter: — Oct. i, 2i"'o; Oct. 31, i6"'6. Illu- 
minated portion of disk 0*622 on Oct. 15. 

Oct. I, E.A. 9^ 4o"-o, Dec. 13° 3' N., tr. 20^ 58", rises 13^ 48" 



31. 



II 48 '3. 



2 42 N., ' 21 8 



14 SZ 



Mars in Libra, in conjunction with the Moon Oct. 20* 23''. 
Diameter: — Oct. i, 4''*9; Oct. 31, 4"*8. Illuminated portion of 
disk 0*971 on Oct. 15. 

Oct. I, E.A. 14** 4o"-7,Dec. iS°-59' S., tr. 1^ 58", sets 6^ 38~ 



3I1 



16 7 -5. 



21 35 S., I 26 



5 33 



Jupiter near Begulus,in conjunction with the Moon Oct. 14** 5**. 
Diameter: — Oct. i, 3o"*4; Oct. 31, 32"'6. 

Oct. I, E.A. 9** s8°'iiDec.i3° 13' N., tr. 2i'» 13"*, rises 14*^ o" 



31, 



10 17 •3» II ^^ N., 19 34 



12 32 



Saturn, stationary Oct. 5** is*^> in conjunction with the Moon 
Oct. 9^ 9»». 

Oct. I, E.A. 5** 3S"-i, Dec. 21° 52' N.,tr. 16*^ 50", rises 8*^ 44" 

31, 5 32 7» 21 48 N., 14 49 6 45 

Outer Bing. Inner Bing. Ball. 

Maj. JLxifl. Min. Axis. Maj.Azis. Min. Axis. Diam. 

Oct. 20 44"-38 i9"-8i 29"'5i i3"-i8 i7"-6 
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Thesouthaideof theriDRsia visible, the eleTation of the Earth above 

their plane on Oct. ao being 26° 31' 8., and of the Sun 26° 47' 8. 

Untnvs. 

Oct. I, R.A. ii" sS^-z, Dec. o'' 58' N., tr. 23" 12°, riseB 17" 3" 

31, 12 4 7, o 16 N., 21 21 IS 16 

Oct, I, B.A. 3" 24"''3, Dec. 16° 48' N., tr, 14'' 39", riseB 7'' 6" 
31. 3 21 'S' t6 37 N., 12 39 s 7 

Total eclipse of the Moon Oct. 4, visible at Greenwich. 
First contact with penumbra Oct. 4, 7* iS^-S, with shadow 
gh ijiD'a; beginning of total phase g"* i5""8 ; middle of eclipae 
ro* z^'o; end of total phase 10'' 48°''2; last contact with shadow 
ir'' 48'"'8, with penumbra 12'' 47°''2. Magnitude of the eclipae 
(Moon's diameter^ i) i'$i$. 

The first contact with shadow takes place at 83 degrees to the 
E, of N. point of Moon's limb; and last contact at 118 degrees 
towards the W., for direct image. 

A partial eclipse of the Son Oct, 18, invisible at Greenwich. 
Begins on the Earth generally Oct. iS, lo* ig"'9, in Long. 131° 
56' E., Lat. 63° 28' N. Greatest eclipse Oct. 18, 12'' i7"-9, in 
Long. 130° 3' W., Lat. 71" 33' N,, nearly two-thirds of the Sun's 
diameter being obscured. Ends on the Earth generally Oct, 18, 
14* iS^-S, in Long, 134° 21' W., Lat. ^f 20' N. 
Phenommia. 
■ G. M. T. G. M. T, 



Oct, 




12 40 


9 Aquarii 




Oc, D, 48°. 


>3 8 


e Aquarii 




Oc, E. 357°, 


IS 31 


J, i. Tr. L 


IS 12 


J, i. Oc, E, 


8 12 


B,A.O. 83 1 1 




Oc, D. 97°, 


16 


J, ii, Ec, D, 


10 2 


38 Arietis 




Oc. E. 319°. 


"5 54 


J,ii,Tr.E, 


17 Z9 


J. i, Tr. I, 


10 37 


130 Tauri 




Oc. K. 259°. 


17 ro 


J. i. Oc. K. 


18 13 


B.A.C, 1930 




Oc. E, 293", 


IS 34 


J, iii. Oc. K. 


T2 s8 


A' Cancri 




Oc. B. 320°, 


17 29 


60 Cancri 




Oc. R. 326°. 


lesare 


reckoned from 



igbt of the Moon's inverted image. 



18 I a Cancri 
Oc. D. 107°. 

19 4 a Cancri 
Oc. K. 219°. 

15 42 J, ii, Tr. i; 
15 48 J, i. Ec,D. 

15 34 J. iii, Ee, E, 

16 9J. iii, Oc. D, 

16 17 J, i,Tr. E. 

13 38 J, i. Oc, a, 
IS 36 J. ii. Oc. E. 

17 43 J. i. Ec. D. 
:S 55 J. i- Tr. L 
15 57 J. iii. Eo. D. 
IS 35 J- i- Oc. E. 

8 44 S Aquarii 

Oc. D. 87°. 

14 sJ-iii-Tr. E. 
7 26 II Piscium 

Oc. D. 134". 
10 27 14 Piscium 

Oc. D. .33". 
,. 17 s^J.i.Tp.I. 
the apparent N. point towards the 
BniTOB. 
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THE OBSERVATORY, 

A MONTHLY REVIEW OF ASTEONOMY. 

No. 91. NOVEMBER 1. 1884 

Meeting of the Liverpool Astronomical Society. 

The T'ourth Seasion was opened oa October 13, at tie Association 
Hall, the President, the B«¥. T. E. Eapin, B. A., F.H.A.S., occupying 
the chair. Messrs. B. H. NewaU, P.E.S., F.H.A.S., E. Crossley, 
F.EA.S., M. Aronsberg, Samuel Grove, T. M. Erames, and Miss 
M. Ashley were elected Members of the Society. 

A paper on the adjustment of equatoreal telescopes, by Mr. 
Howard Grubb, F.E.8., P.E.A.S., formed the opening subject of 
the Sessiou. In forwarding this communication Mr. Grubb wished 
it to be understood that no novelty was claimed for any of the 
methods ; but as the directions given in different treatises on 
astronomy differed more or less from each other, the amateur was 
often puzzled as to the best method to adopt. He therefore sub- 
mitted to the Society the methods which he had himself found beat 
nnder varying circumstances and conditions. [The paper will be 
printed m t.-ctei\so in a future number of the ' Observatory.'] 

In reviewing the past Session, the Fresideot attributed a great 
portion of the success of the Society to the hand of good fellowship 
■which was held out to all lovers of the science of Astronomy, 
■whether they were beginners or advanced students. He was very 
proud to say that, within the last year, t«-o very important publi- 
cations on stellar photometry had been given to the world by 
Asflociatfls of the Society. The first, by Professor Pritchard, was 
publishedin Vol.slvii. of the 'Memoirs' of theE.A.S. The second, 
by Professor E. C. Pickering, was received from Harvard only a 
few days ago. Professor Pritchard's magnitudes were deter- 
mined by a wedge of neutral tinted glass, and those of Prof, Pic- 
kering by an ingenious meridian photometer, in which the Pole star 
and the star to be observed were placed side by side. The scales 
of both were assumed from the Pole star, but there was a difference 
of one-tenth of a magnitude in their assumed magnitudes of the 
stindnrd of comparison, the Harvard observations giving it as 
!"i5 and the Oxford as zo^. 

TOL. TH. 2 
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The EoUowing reaulta were obtaiued from a comparison of 456 
stars, amongst which no double atars and suspected variables were 
included, and show the number of stars and the percentage of 
the total number compared for every t«nth of a magnitude of 
difference between the two authoritiefl. 



Differenoe b magnitude. 



Nuuber of st 

146 



Ferceotage. 



From a compariaou of 39 constellations the table seemed to 
show (i) that the Oxford magnitudes were lower than the Harvard, 
and (z) that the minus correction predominated in the Galactic 
constellation a. Of 34 stars that differed more than half a mag- 
nitude, 13 were white, 17 yellow, 3 orange, and i gi-een. Itseeme" 
therefore that the differences were not altogether due to colour. 

Mr. Thomas Qwyn Elger, F.E.A.S., stated that in closely ei 
amining the neighbourhood of the great Alpine valley, with hi* 
8^in, Calver under a power, of 400, he had seen a peculiar fomm-. 
fcion which the Eev. Preb. Webb had aptly compared to a Florence 
oil-flask, A little to the north he had also noted a bright projection' 
from the mountain loaBS, on the easterui side of tbe valfey, which, 
appeared to almost entirely close the passage. At times of best 
definition, howeyer, a dark space was just visible between the 
extreme end of this promontory and the west side of the valley. 
The shadow of this object showed that it was a spur or buttress 
running athwai't the goi^e near its narrowest part. On the S.W. 
side of the oval expansion there was also a row of small white 
objects resembling craterlets. The whole of this region he had- 
carefully dehoeated, as he thought the great Alpine valley would. 
form a very suitable object of study for the Limar section of the" 
Society. It had been urged that observers should confine their* 
attention to one formation ; but it seemed to him that much 
valuable time and many favourable opportunities might be lost hr" 
strictly adhering to this plan, as several lunations might pass b 
without a glimpse of the selected object. 

In a paper on the Triesnecker and Hyginns clefts, M, Graudiberfc 
called attention to the difficulties of observation of this part of the 
lunar surface. There were three classes of objects which hodl 
chiefly occupied observers — the clefts, the craterlets, and tiie sup- 
posed new objects known as Klein's Craters. The clefts, notwith- 
standing all the effort* which had been made, remained still moat 
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■tnysterious objects ; and it eeemed that, as their aumber aad 
'extension iacreased, ignorance as to their mode of formation and 
'4he pnrposB they fulfilled increased in proportion. If we only 
knew the vaUey which emerges from the north aide of HerodotuB, 

■ OP the wedge-shaped valley of the Alps, we might perhaps rest 

■ Batiafied with the theory of Gruithuisen, that they were old 
dried river-beds, though the last named would have been a wide 
river indeed. But, even if we could admit of such an interpretation 
in the systems of clefts to he met with ehewhore, the difficulties 
here would atill be insuperable. 

On the subject qi suspected variables in Andromeda, Mr. "W. 8, 
Jranks, F.E.A.S., pointed out what he considered an error in 
Mr. Gage's paper (' Abstracts,' Vol, ii. p. 71), where it is slated 
that and n- Andromeda and B.A.C 8245 are not variable, and 
should be eliminated from the list of suspects, because they were 
sensibly constant for a period of four months, Mr. Franks 

Ithooght it was quite possible for those stars to remain constant 
I for that period, and, if they belonged to Class III. of Prof. 
Pickering's types, be Rtill variable, although they might escape 
detection in so short a time. He was inclined, to think it would 
be better to observe these stars, say once a month, during the time 
-they were favonrabjy situated, for several consecutive years, before 
arriving at so confident a conclusion as to their non- variability. 

Mr. W- H. Ghige, P.it.A.S., submitted the first instalment of 
a list of coloured stars. He had taken up this subject because it 
' had been pointed out by Professor Smyth that this branch of invea- 
I tigatioQ might lead to interesting results. His plan had been to 
observe stars not less than 10° north of the eq^uator, and with an 
^sperture of not less than 4I inches. Great care bad been taken in . 
^ihe estimations, and the colours had been limited to various shades 
'oE orange, red, and yellow. No starless than the seventh mag- 
nitude had been observed for colour. He had found, with one 
exception, that of 15 constellations there was a tendency to one 
colour in each. For example, in Gemini there were 12 yellow, 
6 orange, 6 white, and 3 red. In Cygnna he had observed 
18 yellow, 2 white, and no orange or red. He had also noticed a 
tendency for stars near one another to agree in colour. 

The Eev. E. B. Kirk related some interesting particulars of 
veiled spots, .mentioned by Trouvelot and the liev, B. J. Perry, 
, which he had observed with his 6J-inch reflector by Browning. 
■The peculiarity was the rapid disappearance of the spots and also 
iheir rapid change of shape. He had found the veiled spots very 
difScult objects, owing to their nearly uniformly bright surface, 
which caused the eye to wander to some more definite points, such 
as large spots or the edge of the disk. 

Mr, Joseph BaxendeU, F.R.S., F.E.A.S., said he had observed 
the late eclipse from the Birkdale Observatory, under moderately 
Wourable circumstauces. Borne of the occulted stars could not 
seen with sufficient distinctness to determine the exact times of 
2o2 
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their dtssppeanuce or reappeannce, but he bad noticed tbat 
both nere instantaiieous. He had timed the difiappearaat.'e of a 
9'5 magnitude star, not ^in Struve's list, at 23'' 26" 33'"i8, tb& 
angle of disapp*aranw being about 130". 

Mr. Baxendell also anbmitled the reaultB of 25 years' observation 
of the variable star T Uervulis, trom the data of which be had 
obtaioed a maximuoi period of 37*42 days and a miQiinum periodi 
of 164*47 days, the inova^e of brightneea being therefore tnc 
rapid than the decrease. The extreme diSerence betn'een the a 
cuiated and obserred times of maxima was ii"57 days, and t _^^ 
mean differviice 4"20 days. The forrespoading dofferenceB of thft 
minima were 1007 and 4-10 days respec-tiTely. The value of the 
mean period, derived by Professor Schi>nfe1d from observation^ 
extending over 35 periods, was 165'! days. The ruddy colour <£ 
this variable ^t-as much more decided at the minimum, and, indeed) 
in some moiiiua it almost entirely disappeared. Its magnitude al 
maximom varied from 7't to S'o, mid at mini'"""' from 12*6 to 
13*5. The i^alculated date of the next madmiun would be 
Mot. 8, 1SS4. 



Pak&V Probtema of Astronomy. 

[Oontinncd from p. aSj.] 

Is the planetary system we meet, in the main, the same problems 
8B those that relate to the Moon, with a few cases of specdoli 



For the most part, the accordance between theory and obser-^ 
ration in the motions of the larger planets is as close as coald be 
expected. The labonrs of Leverrier, Hill, Xewcomb, and othen 
hare so nearly cleared the field, that h seems likely that severalL 
decades will be needed to develop discrepaacies sufhcient to fnnudi: 
any important corrections to our present tables. Leverrier himself 
however, indicated one striking and significant exception to tba 

feneral tractablenes* of the planets. Mercury, the nearest to tbe> 
un, and the one, therefore, which ought to be the best behaved d 
all, is rebellious to a certain extent : the perihelion of its orbits 
moves around the Snn more rapidly than can be explained by the 
action of the other known planets. The evidence to this effect has 
been continually accumulating ever since Leverrier first announced^ 
the fact, some thirty years ago ; and the recent investigation l^j 
Professor Xewcomb of the whole series of (Aeerved transits pute 
the thing beyond question. I,eTerrier's own belief (in which he 
died) was, that the effect is due to an unknown planei op planeto 
between Mercury and the Snn : but, as things now stand, wff 
think that any candid investigator must admit that the probabili^ 
of the existence of any such Iwdy or bodies of constderabb I 
dimensions la vanishingly small. We do not forget the u 
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instances o£ round Bpots aeen on the solar disk, nor the eclipse-stars 
of Watson, Swift. Tronyelot, and otbera ; but the demonfltrftted 
possibility of error or mistake in all these cases, and the tremendous 
array of negati\'6 evidence from the moat trustworthy observers, 
with the best equipment and opportunity, makes it little short of 
lierfaun that there is no Vulcan in the planetary system, 

A ring of meteoric matter between the planet and the Sun might 
account for the motion of the perihelion ; but, as Newcomb has 
suggested, such a ring would also disturb the ««/<!» of Mercury's 
orbit. 

It has been surmised that the cause may be something in the 
distribution of matter \rithin the solar globe, or some variation in 
gravitation from the exact taw of the inverse square, or some 
Bupplementary electric or magnetic action of the Sun, or some 
special effect of the solar radiation, sensible on account of the 
planet's proximity, or something peculiar to the region in which 
the planet moves ; but as yet no satisfactory explanation has been 
established. 

Speaking of unknown planets, we are rather reluctantly obliged 
to admit that it is a part of our scientific duty as astronomers to 
continue to search for the remaining asteroids ; at least, I suppose 
BO, aithough the family has already become embarrassingly large. 
Still I think we are likely to leom as much about the constitution, 
genesis, and history of the solar system from these little flying 
rocks as from their larger relatives : and the theory of jwrturbations 
will be forced to rapid growth in dealing with the efiecta of Jupiter 
and Saturn upon their motions. 

Nor is it unlikely that some day the searcher for these insigni- 
ficant little vagabonds may be rewarded by the discovery of some 
great world, as yet unknown, slow moving in the outer desolation 
beyond the remotest of the present planetary family. Some 
configurations in certain cometary orbits, and some almost 
evanescent peculiarities in Neptune's motions, have been thought 
to point to the esistence of such a world ; and there is no evidence, 
nor even a presumption, against it. 

Mercury as yet defies all our attempts to ascertain the length of 
its day, and the character and condition of its surface. Apparently 
the instrtiments and methods now at command arc insulficient to 
cope with the difiicnlties of the problem ; and it is not easy to say 
how it can be snccessfnlly attacked. 

With Venue, the Earth's twin-sister, the state of things is a 
little better ; we do already know, with some degree of approsi- 
mation, her period of rotation ; and the observations of the last few 
months bid fair, if followed up, to determine the position of her 
poles, and possibly to give us some knowledge of her mountains, 
oontinents, and seas. 

It would be rash to say of Mara that we have reached the limit 
of possible knowledge as regards a planet's surface ; but the main 
beta are now determined, and we have a rather surprising amount 
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of supposed knowledge regarding hia geography. By " fiupposed * 
1 mean merely to insinuate a modest doubt whether some of the' 
map-makers tiav« not gone into a little more elaborate detail than; 
the circmnstances warrant. At anyrate, while the "areographiea" 
,- agree very well with each other in respect to the planet's mora'. 
'mportont features, they diSor widely and irreconcilably in minoi 

As regards the physical features of the asteroids, we at present. 
know practically nothing ; the field is absolutely open. Whether; 
it is worth any thing may be a question ; and yet, if one antld reach 
it, I am persuaded that a knowledge of the substance, form, density, 
rotation, temperature, and other physical characteristics, of one of: 
these little orphans, would throw vivid light ou the nature and 
behaviour of interplanetary space, and would be of great use in 
establishing the physical theory of the solar system. 

The planet Jupiter, lordliest of them all, still, as from the first, 
presents problems of the highest importance and interest, A sort, 
of connecting-link between suns and planets, it seems as i^, 
perhaps, we might find, in the beautiful and varied phenomena he! 
oshibits, a kind of halfway house between familiar terrestrial facts 
and solar mysteries. It seems cjuite certain that no analogies 
drawn from the Earth and the Earth's atmosphere alone will 
es^jliun the strange things seen upon his disk, some of which, 
especially the anomalous differences observed between the rotati(w 
[ periods derived from the observation of markings in differenfe 
I latitudes, are very similar to what we find upon the Sun, " Th» 
great red spot " which has just disappeared, after challenging ttm 
several years our best endeavours to understand and explaiu it,f| 
still, 1 think, remains as much a mystery as ever, — a mysteiyj 
probably hiding vrithin itself the master-key to the constitution of] 
the great orb of whose inmost nature it was an outward and mostJ 
characteristic expression. The same characteristics are also-fl 
probably manifested in other less conspicuous but equally cnriouS I 
interesting markings on the varied and ever-changing counto-l 
nance of this planet ; so that, like the Moon, it will well repay the-l 
i jnoat minute and assiduous study. ^ 

Its satellite system also deserves careful obsen-ation, especial^*! 
in respect to the eclipses which occur ; since we find in them tM 
measure of the time required for light to cross the orbit of thctJ 
Earth, and so of the solar parallax, and also because, as has beeijl 
already mentioned, they furnish a test of the constancy of thft' 
Earth's rotation. The photometric method of observing thes*l 
eclipses, first instituted by Professor Pickering at Cambridge in' 
1878, and since re-iavented by Cornu in Paris, has already mudi 
increased the precision of the results. 

With refereuce to the mathematical theory of the motion o£', 
these satellites, the same remarks apply as to the pUnetary theory, . 
As yet nothing appears in the problem to be beyond the power and. 
Boope of existing methods, when carried out with the necessaiy- 
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care and proliiity ; but a new and more compendious mettod is 
most desirable. 

The problems of Saturn are much the same as those of Jupiter, 
eicepting that the surface and atmospheric phenomena are less 
striking, and more diliicult of obserration. But we have, in 
addition, the wonderful rings, unique in the heavens, the loveliest 
of all telescopic objects, the type aud pattern, I suppose, of world- 
making, in actual progress before our eyes. There seems to be 
continually accumulating evideace from the observations of Struve, 
Dawes, Henry, imd others, that tbese whirling clouds are changing 
in their dimensionB and in the density of their difEereat parts ; and 
it is certainly the duty of every one who has a good telescope, a 
sharp eye, and a chastened imagination, to watch them carefully, 
and set down es:actly what he sees. It may well be that even a 
few decades will develop most important and instructive phenomena 
in this gauzy girdle of old Chronos. Great care, however, is 
needed in order not to mistake fancies and iUusiona for solid facts. 
Not a few anomalous appearances have been described and com- 
mented on, which failed to be recognized by more cautious 
observers with less vivid imaginations, more trustworthy eyes, and 
better telescopes. 

The outer planets, Uranus and Neptune, until recently, have 
defied all attempts to study their surface and physical charac- 
teristics. Their own motions and those of their satellites have 
been welt worked out ; but it remains to discuss their rotation, 
topography, and atmospheric peculiarities. So remote are they, 
and so faintly iUuminnted, that the task seems almost hopeless ; 
and yet, within the last year or two, some of our great telescopes 
have revealed faint and evanescent markings upon Uranus, which 
may in time lead to some f lu^er knowledge of that far-ofi relative. 
It may, perhaps, be that some great telescope of the future will 
give us some such views of Neptune as we now get of Jupiter. 

There is a special reaso'n for attempts to determine the rotation- 
periods of the planets, in the fact that there is very possibly some 
connection between these periods, on the one hand, and, on the 
other, the planets' distances from the Sun, their diameters and 
mosses. More than thirty years ago. Professor Kirkwood supposed 
that he had discovered the relation in the analogy which bears his 
name. The materials for testing and establishing it were then, 
however, insufficient, and still remain so, leaving far too many of 
the data uncertain and arbitrary. Coiild such a relation be 
discovered, it could hardly fai! to have a most important significance 
with respect to theories of the origin and development of the 
planetary system. 

The great problem of the absolute dimensions of our system is, 
of course, commanded by the special problem of the solar parallax ; 
and this remains a problem still. Constant errors of one kind or 
another, the origin of which is still obscure, seem to affect the 
diSerent methods of solution. Thus, while experiments upon the 
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Telocity of light and heliometric measure meats of the displacements 
of MftTB among the stare agree remarkably in aBaigning a smalleB 
parallas (and greater distance of the Sun) than seems to ba 
indicated by the observations of the late transits of Venas, and by 
methods founded on the lunar motions, on the other band, thk' 
meridian obserrations of Mars oU point to a larger parallax andi 
smaller distance. While still disposed to pnt more confidence in 
the methods tirst named, I, for ono, must admit that the mat^ia 
of probabie error seems to me to have been rather increased thaa 
diminished by the latest published results deduced from the transits. 
I do not feel so confident of the correctness of the value 8"'8o fcon 
the solar parallax as I did three years ago. In its very nature, 
this problem is one, bowever, that astronomers can never have done 
with, 80 fundamental is it, that the time will never come when 
they can properly ^i-e up the attempt to increase the precision cf 
their determination, and to test the received value by every neW 
method that may be found. 

The problems presented by the Sun alone might themselves wiell 
occupy more than the time at our disposal this evening. Its moss, , 
dimensions, and motions, as a whole, are, indeed, pretty well, 
determined and understood; but when we come to question* 
relating to its constitution, the cause and nature of theappearaucesi 
presented upon its surface, the periodicity of its spots, its tem- 
perature, and the maintenance of its heat, the extent of its atmo-' 
sphere, and the nature of the corona, we find the most radiod 
(fifferences of opinion. 

The dif&Bultaes of all solar problems are, of course, greatly 
enhanced by the enormous difference between solar condition* 
and the conditions attainable in our laboratories. We often reach, 
indeed, similarity sufBdent to establish a bond of connection, and to.; 
afford a basis for speculation ; but the dissimilarity remains so great' 
as to render quantitative calculatioDS unsafe, and make positive coo-, 
elusions more or less insecure. We can pretty confidently infer tbfti 
presence of iron and hydrogen and other element^a in the Sun byi 
appearances which we can reproduce upon the Earth; but we cannot 
safely apply empirical formulfe (like that of Dulong and Petit, for 
instwice), deduced from terrestrial experiments, to determine soIhBi 
temperatures : such a proceeding is an unsound and imwarrantaWo 
extrapolation, likely to lead to widely erroneous conclusions. 

For my own part, I feel satisfied as to the substantial correctneas- 
of the generally received theory of the Sun's constitution, whicll;, 
regards this body as a great ball of intensely heated vapours and' 
gases, clothed outwardly with a coat of dazzling clouds formed brt 
the condensation of the less volatile substances into drops and. 
crystals like rain and snow, Yet it must be acknowledged tha^. 
this hypothesis is called in question by high authorities, wh»i 
maintain, with KirchhofE and Zollner, that the visible photosphere' 
is no mere layer of clouds, but either a solid crust, or a liquid ocean- 
of molten metals ; and there may be some who continue to h(dd. 
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the view of tbe elder Herscbel (atiU qaoted ae authoritative in 
numerous school-books), that the ceutral core of the Sun is a 
solid and even habitable globe, having the outer surface of its 
atmosphere covered with a sheet of flame maintained by some 
action of the matter diffused in the space through which the system 
is rushuig. We must admit that the question of the Sun's con- 
stitution is not yet beyond debate. 

And not only the constitution of the Sun itself, but the nature 
and condition of the matter composing it, is open to question. 
Have we to do with iron and sodium and hydrogen as we know them 
on the Earth, or are the solar substances in some different and 
more elemental state ? 

However confident many of us may be as to the general theory 
of the constitution of the Sun, very few, ), imagine, would maintain 
that the full esplanation of sun-spots and their behaviour has yet 
been reached. We meet continually with phenomena, which, if 
not reaUy contradictxiry to prevalent ideas, at least do not find in 
them an easy explanation. 

80 far as mere visual appearances are concerned, I think it must 
be conceded that the most uatuml conception is that of a dark chip 
or scale thrown upfrombeneath,likesc1miina caldron, and floating, 
partly submei^ed, ia the blazing flames of the photosphere which 
overhang its e<lges, and bridge across it, and cover it with filmy 
veils, until at last it settles down again and disappears. It hardly 
hoks like a mere hollow filled with cooler vapour, nor is its appear- 
ance that of a cyclone seen from above. But, then, on the other 
hand, its spectrum under high dispersion is very peculiar ; not at 
all that of a solid, heated slag, but it is mode up of countless fine 
dark lines, packed almost in contact, showing, however, here and 
there, a bright line, or at least an interspace where the rank is 
broken by an interval vrider than that which elsewhere separates 
the elementary lines, — a spectrum, which, so far as 1 know, has 
not yet found an analogue in any laboratory experiment. It seems, 
however, t-o belong to the type o£ absorption spectra, and to indicate, 
as the accepted theory requires, that the spot is dark in consequence 
of lau of light, and not from any original defect of luminosity. 
Here, certainly, are problems that require solution. 

The problem of the Sun's pecuUar rotation and equatorial ac- 
celeratiouis a most important one and still unsolved. Probably its 
solution depends in some way upon a correct understanding of the 
exchanges of matter going on between the interior and the surface 
of the fluid cooling globe. It is a significant fact (already alluded 
to), that a similar relation appears to hold upon the disk of 
Jupiter ; the bright spots near the equator of the planet completing 
their rotation about five minutes more quickly than the great red 
spot, which was forty degrees from the equator. It is hardly 
necessary to say that an astronomer, watching our terrestrial clouds 
from some external station (on the Moon, for instance), would 
observe just the reverse. Equatorial clouds would complete their 
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revolution more slowly than those in our own latitude. Our 
storms travel toward the east, while the volcanic dust from Krakatca 
moved swiftly west. We may at least conjecture that the difference 
between different planets somehow turna upon the question, 
whether the body whose atroospheric currents we observe is . 
receiving more beat from without than it is throwing off itself. 
Whatever may be the true explanation of this peculiarity in. the 
motion o£ sun-spots, it will, when reached, probably carry with it 
the solution of many other mysteries, and wiU arbitrate concta- 
sively between rival hypotheses. 

The periodicity of the sun-spots suggests a number of important 
and interesting problems ; i-elatiiig, on the one hand, to its mys- 
terious cause, and, on the other, to the possible effects of this 
periodicity upon the Earth and its inhabitants. I am no " sun- 
spottiat " myself, and am more than sceptical whether the t^rreatriaJ ' 
influence of sun-spots amounts to any thing worth speaking of, 
except in the direction of magnetism. But all must concede that 
this is by no means jet demonstrated (it is not easy to prove a 
negative) ; and there certainly ore facts and preaiuaptiouB enough 
tending the other way to warrant more extended investigation rf 
the subject. The investigation is embarrassed by the circumstance, 
pointed ont by Dr. G-oidd, that the effects of sun-spot periodicity, 
if they exist at all (aa he maintains they do), are likely to be quite 
different in different portions of the Earth. The influence rf 
changes in the amount of the solar radiation will, he says, be first 
and chiefly felt in alterations and deflections of the prevailing wind^ 
thus varying the dUlribution of heat and rain upon tlie surface of 
the Earth without necessarily much changing its absolute amount. 
In some regions it may, therefore, be warmer and dryer dioring 
a sun-spot maximum, while in adjoining countries it is the reverse. 

There can be no question, that it is now one of the most impor- 
tant and pressing problems of observational astronomy to devise 
apparatus and methods delicate enough to enable the student to 
follow promptly and accurately the presumable changes in tha 
daily, even the hourly, amounts of the solar radiation. It might, 
perhaps, be possible with existing instruments to obtain results of 
extreme value from observations kept up with persistence and 
scrupulous care for several years at the top of some rainless 
mountain, if such can be found ; but the undertaking would be a 
difficult and serious affair, quite beyond any private means. 

Jielated to this Subject is the problem of the connection between 
the activity of the solar surface and magnetic disturbances on the 
Earth,^ — a connection unquestionable as matter of fact, but at 
present unexplained as matter of theory. It may have something 
to do with the remarkable prominence of iron in the list of solar 
materials ; or the explanation may, perhaps, be found in the 
mechanism by means of which the radiations of light and heat 
traverse interplanetary space, presenting itself ultimately as a 
corollary of the perfected eleotro-magnetio theory of light. 
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The chroraoaphere and prominencea present several problems of 
interest. One of the most fniitful of them relates to the spectro- 
scopic phenomena at the ba*e of the chromosphere, and espeemlly to 
the strange differences in the behaviour of different spectnim-linea, 
which, according to terrestrial obaervatioDB, are due to the same 
niaterial. Of two lines (of iron, for instance) side hy side in the 
spectrum, one will glow and Maze, while the other will sulk in 
imperturbable darkness ; one will be distorted and shuttered, pre- 
sumably by the swift motion of the iron vapour to which it is due, 
while the other stands stiff and straight. 

Evidently there is some deep-lying cause for such differences ; 
and OS yet no satisfactory explanation appears to me to have been 
reached, though much ingenious speculation has been expended upon 
it, Mr. Lockyer's bold and fertile hypothesis, already alluded to, 
that at solar and stellar t-emperatures our elements are decomposed 
intoothers more elemental yet, seems to hai-e failed of demonstration 
thus far, and rather to have lost ground of late ; and yet one is 
almost tempted to say, " It miyht to be true," and to add that there 
is more than a possibility that its essential truth wUl be established 
some time in the future. 

Probably all that can be safely said at present is, that the spec- 
trum of a metallic vapour (iron, for inst^iee, as before) depends 
not only upon the chemical element conc<?med, but also upon its 
physicsJ conditions ; so that, at different levels in the solar atmo- 
sphere, the spectrum of the iron will differ greatly as regards the 
relative conspicuousness of different lines ; and so it will happen 
that, whenever any mass of iron vapour is suffering; disturbance, 
those lines only which particularly characterize the spectrum of 
iron in that special state will be distorted or reversed, while all 
their sisters wil! remain serene. 

The problem of the solar corona is at present receiving much 
attention. The most recent investigations respecting it — those of 
Dr. Huggins and Professor Hastings — tend in directions which 
appear to be diametrically opposite. Br, Hoggins considers that 
fae has succeeded in photographing the corona m full sunshine, and 
00 in establishing its objective rewity as an immense solar appen- 
dage, sub-permanent in form, and rotating with the globe to 
which it is attached. One may call it " an atmosphere,'' if the word 
is not to be too rigidly interpreted. I am bound to say that 
plates which he has obtained do really show just such appearances 
as would be produced by such a solar appendage, though they are 
very faint and ghost-like. I may add further, that, from a letter 
from Dr. Huggins, recently received, I learn that he has been 
prevented from obtaining any tdrailar plates in England this 
summer by the atmospheric ]m!;e, but that Dr. Woods, who has 
been provided with a similar apparatus, and sent to the Eiffelberg 
in Switzerland, writes that he baa " an assured success." 

Our American astronomer, on the other hand, at the last eclipse 
(in the Pacific Ocean), observed certain phenomena which seem to 
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confirm a theory he hud fonnulated some time ago, and to Indicate 
that the lovely apparition is an apparition only, a purely optical 
effect due to the diffi-oftion (not refraetum, nor reflection either) of 
light at the edge ot the Moon— no more a solar appendage than a 
rainbow or a mock sun. There are mathematical conaideratioiiB 
connected with the theory which may prove decisive when the 
paper of ita ingenious and ahle proposer comes to be published ia 
full. In the mean time it must be frankly conceded that the 
observations made by him are very awkward to explain 
other hypothesis. 

Whatever may be the result, the investigation of the status and 
possible extent of a nebulous envelope around a sun or a star is 
unquestionably a problem of very great interest and importance. 
We shall be compelled, I believe, as in the case of comets, to 
recognize other forces than gravity, heat, and ordinary gaseous 
elasticity, as concerned in the phenomena. As regards the actual 
existence of an extensive gaseous envelope around the Sun. I nmy 
add that other appearances than those seen at an eclipse seem to 
demonstrate it beyond question,— phenomena such as the original 
formation of clouds of incandescent hydrogen at high elevations, 
and the forms and motions of the loftiest prominences. 

But of all solar problems, the one which escites the deepest and 
most general interest is that relating to the solar heat, its main- 
tenance and its duration. For my own part, I find no fault with 
the solution proposed by Helmholtz, who accounts for it mainly by 
the slow contraction of the solar sphere. The only objection of 
much force is, that it apparently limits the past duration of the 
solar system to a period not much exceeding some twenty millionB 
of years ; and many of our geological friends protest against so 
scanty an allowance. The same theory would give us, perhapSi 
half as much time for our remaining lifetime ; but this is no ob- 
jection, since I perceive no reason to doubt the final cessation of 
tie Sun's activity, and the consequent death of the system. But 
while this hypothesis seems fairly to meet the requirements of the 
ease, and to be a necessary consequence of the best knowledge we 
can obtain as to the genesis of our system and the constitution of 
the Sun itself, it must, of course, be conceded that it does not yet 
admit of any observational verification. No measurements within 
our power can test it, so far as we can see at present. 

It may be admitted, too, that much can be said in favour of 
other theories ; such as the one which attributes the solar heat to 
the impact of meteoric matter, and that other most interesting and 
ingenious theory of the late Sir William Siemens. 

As regards the former, however, I see no escape from the con- 
clusion, that, if it were exclusively true, the Earth ought to be 
receiving, as was pointed out by the late Professor Peirce, as much 
heat from meteors os from the Sun. This would require the fall 
of a quantity of meteoric matter, — more than sixty million times as 
much as the best estimates make our present supply, and such as 
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could not escape the moat casual obaen'ation, since it would amount 
to more than a hundred and fifty * tons a day on every square 

As regards the theory of Siemens, the matter haa been, of late, 
80 thoroughly discussed, that «-e probably need spend no time upon 
it here. To say nothing as to the difficulties connected with the 
establishraent of snch a far-reaehing vortex as it demands, nor of 
■the fact that the temperature of the Sun's surface appears to be above 
that of the dissociation poiat of carbon compounds, and hence 
above the highest heat of their combustioa, it seems certainly 
demonstrated, that matter of the necessary density could not exist 
in interplanetary space without seriously affecting the planetary 
motions by its gravitating action as well as by its direct resistance ; 
nor could the stellar radiations reach us, as they do, through a 
medium capable of taking up and utilizing the rays of the Sun in 
the way this theory supposes. 

And yet I imagine that there is a very general sympathy with 
the feeling that led to the proposal of the theory, — an uncomfort- 
able dissatisfaction with received theories, because they admit that 
the greater part of the Sun's radiant energy is, speaking from a 
Scientific point of view, suuply wasted. Nothing like a millionth 
part of the sky, as seen from the Sun, is occupied, so far as we can 
make out, by objects upon which its rays can fait : the rest is 
"Vacancy. If the Sun sends out rays in aU directions alike, not one 
of them in a million finds a target, or accomplishes any useful work, 
unless there is in space some medium to utiUze the rays, or 
unknown worlds of which we have no cognizance beyond the 
stars. 

Now, for my own part, 1 am very little troubled by accusations 
of wastefulness against Nature, or by demands for theories which 
will show what the htmian mind can recognize as " use " for all 
energy expended. Where I can perceive such use, I recognize it 
-with reverence and gratitude, I hope ; hut the failure to recognize 
it in other cases creates in my mind no presumption against the 
wisdom of Nature, or against the correctness of an hypothesis 
otherwise satisfactory. It merely suggests human limitations and 
ignorance. How con one without sight understand what a telescope 
is good for ? 

At the same time, perhaps, we assume with a little too much 
confidence, that, in free space, radiation does take place equally in 
n article on BBtroaomicaL colliEions, published in the ' Nortb-AmBrican 
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poaed to fall diiily upon the Earth with an afeniga velocity of fifteen milea per 
seeond ae fittj-thraB caloriea annually per Equare metro, — a quantity two 
thousand times too great. Probably the error would have been noticed if even 
the number given had not been bo small, compared with the flolar hpat, as fully 
to juitify mj argument, which is only strengthened by the oarreetion. I owe 
the correction t« Frofeeaor Le Oonte of Oahfomitt, who called my attention to 



the difference amounts to fonr tenths of a magnitude. Applying 
this correction, the results become more readily comparable without 
affecting the conclusions derived from them. In Table T, the 
brigbtoesa of o at the time of the various observations, and at 
naxiuium and minimum, as stated in the first columD, is compared. 
The following columns give the magnitude derived in Table IV, from 
the three authorities, after applying a correction of four tenths of 
a magnitude to the ' tTranometria Argentina.' The last column gives 
a mean value which may be employed, since all the observations 
have been reduced to the same anile. 

Tabm V. 
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5'9 


53 


5'i 
S'3 
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5-9 



is clearly indicated in 1797, May 22, and the star 
seems to have been below its maximum brightness on the other 
nights also. Converting the mftgnitudes into grades, and com- 
paring with the light curve of Professor Schiinfeld, we may infer 
that on 1795, May 11, the observation was made 4*^7 before, or 
$''•2 after, a minimum. The observations of 1795, May 18, in like 
manner, indicate that a minimum would follow in 3'''4, or had 
passed 3^-8. The observation of 1797, May 23, indicates a bright- 
ness that does not differ sensibly from that at minimum. The star 
changes in brightness by about a tenth of a magnitude within an 
hour of minimum. 

The hours within which the observations must have been made 
are limited by the twilight, which would, for obaervationa of such 
faiot stars, be appreciable within two hours of midnight. The com- 
parison stars 43 and 44 Libne would be above the horizon from 
^^•o to [6'''4. Their altitudes would exceed 10° from g'^-a to 

The period of S Librse ia 2' ■j^ 51°' 2o»^2*'3273i48. Accord- 
ingly, if a minimum occurred near midnight on 1797, May 22, 
others would have occurred on the afternoons of 1795, May 11, and 
i79S> May t8. We may therefore assume that the observations 
of 1795 were made after, and not before minima. Subtracting 
from the time 1795, May 11'' la", the interval s*''2, adding o'-a for 
the difference in longitude of Slough and Paris, and adding o"'! 
for the equation of light, we obtain 1795, May 11'' 7''-i, for the 
Paris heliocentric time of minimum. The times of minima indi- 
cated for the other observations are given with this in the first 
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column of Table VI. The second column gives the ephemeris time 
for tbe epoch given in the third column. The last oolomn gives 
tHe observed minus the computed times of minima. 



Table VI. 



Observed. 


Computed. 


Epoch. 


0-0. 


d h 
1795, May II 7-1 
1795, May 18 85 
1797, May 22 12*3 


d h 
May II 11*9 
May 18 11*5 
May 22 21-8 


— 10980 
-10977 
— 10661 


h 

-4-8 

-3-0 

-9*5 



The mean of these results indicates a correction of six hours to 
the ephemeris, or of seven hours, if we assign somewhat greater 
"height to the last observation. A most fortunate coincidence 
brought all the observations so near minimum that the star had in 
^ach ease less than its normal light. Observations of the maximum 
light would have had comparatively little value. 

The times of minima on May 11 and May 18, 1795, are some- 
w^hat uncertain, since the assumed light of the comparison stars 
ttiay be in error. All the stars with which Z Libr» was compared 
liave accordingly been arranged in sequences by Mr. Chandler, 
since the above reduction has been made. The details of these ob- 
servations will be published elsewhere ; but they give a correction 
for the minima of May nth and May i8th of — 2*3 and — 2'5, 
iiistead of —4*8 and —3-0 hours. Edwaed C. Pickebing. 
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[Continued from p. 288.] 

'^^- CooPEB, about 1 84 1, felt that it would be a great advantage 

*^ liave a smaller instrument in the rough climate of Markree, 

where the sky clears so seldom and irregularly as to seriously 

mfceirp^PQ with a large instrument; accordingly, in 1842, he 

®^^et»^^ a comet-seeker, mounted equatoreally, from Ertel. Its 

^P^irfcx^re is about 3 inches, and focal length 30 inches ; the eye- 

P\^ee^ magnified 12, 18, 27, and 40 times, the field being about 5® 

^y**^ the lowest power. When first mounted it was a dazzling 

^^3^orfc. The axes were placed accurately vertical to each other by 

/^^ ijisertion of small pieces of strong paper, which checks vibra- 

./^^» and is therefore a great advantage in portable instruments ; 

^ame thing is often used also in large instruments. Micro- 

,|j^^^i^ and a lozenge-shaped aperture, movable from the eye-end 

V/^^ photometric observations), were adapted to this instrument. 

"^^as soon found that the definition, when the higher powers 

^^^ used, was only poor. On writing to Ertel for an expla- 

"^OL. yn. 2 D 
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nation, it tmnspixed that the inBtniment sappHed was an exmlkril 
comet-seeker, bat not adapted for micrometzic work. It had beM 
placed on a massiye pier, in a small tower accessible from tihe 
revolving gallery of the refractor. Mr. Graham discovered Ae- 
minor pumet Ili^tis with this instrument on 1S4B, April 35. II* 
was dismounted in 1874, and a dock, visible tp an dbserver at the 
refractor, erected in its place. I mounted the comet-seeker on a 
wooden stand, and found it tiien a most useful apparatus* 

From time to time a collection of micrometeris was added to tiie 
matSriel of the observatory : the first were wire micrameters by 
Dollond and Ghunbes; but not satisfied with tiiese, Mr. Cooper 
ordered one from Troughton, the wires of which, like those of 
Sir J. Herschel's, were found to slip ; the circle, divided according 
to Sir W, Herschel's method of reckoning position-angles, was 
on the rim, which is very inconvenient. A fine double-image 
micrometer by Amid, in which the images are observed throi^ 
glass prisms, the edges being turned to opposite sides, was 
acquired as early as 1832. In 1845 an excellent wire micrometer 
was purchased from Fraunhofer (an apparatus scarcdy yet 
surpasised, though some form of ghost-micrometer may perhaps 
supersede it); the screw is a counterpart of Stmv^s and 
Dembowski's, and appears to be free from errors of any kind. 

In observing the solar eclipse of 1836, May 15, Mr. Cooper,' 
using dark glasses of a neutral tint, as he found red to give the 
worst definition, had to reduce the aperture to 5 inches. At 
Naples during the winter of 1844-45, Capocd lent him one o£ 
Melloni's water eyepieces, which enabled him to use the full 
aperture when observing the Sun with a power of 200; this 
induced him to get a similar eyepiece made in Dublin, in 1851. 
This eyepiece when in use wdghs over 20 lb., the Sun being 
observed through a chamber containing a saturated solution of 
alum in rain water, which Sir J. Herschel considered merely a 
form of the plan adopted by his father, who mixed a little ink 
with the water, thus rendering the image colourless. 

In order to fully utilize the observatory, which was described in 
the 'Monthly Notices' of the E. A. S. as the richest private 
observatory in the world, Mr. Cooper desired to secure the 
services of an assistant-astronomer. 

In 1835, Hussey introduced to him Gambart, the well-known 
French asironomer, who was recommended by Bouvard, but died 
shortly after. Dr. Eobinson sent him Mr. Eobert Finlay, then a 
young man, an able mathematician, and afterwards Professor of 
Mathematics at Owen's College, Manchester, but who does not 
appear to have remained long at Markree. On the i st March, 1 842, 
Mr. Andrew Graham (bom 181 5, April 8, in the county Fer- 
managh), who had been trained to the use of the meridian-circle 
at Araiagh, was appointed, and took up his residence at Markree. 

With his arrival the activity of the Observatory got a new 
impetus. He lost no time in putting the meridian-drde into 
working order, and determined with great accuracy the latitude oi 
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Slarkree, from star^ of difEereut decliDatiotis, observed both, by direct 
tend reflected vision. One of his principai works, in 1842 and 
U^43. wa« the determiaiation of accurate poaitions of 50 telescopic 
ttan within 2^ of the pole. Hia results are i-uprinted in the 
fBedbill catalogne. He also began to observe minor planets oa 
tike meridian, and peraevered for many years in such observations, 
■o tbat, aubaeqnently, when working with the great refractor, he 
■iroald often leave that instrument to secure a transit of a minor 

Kanet, — thus imposing upon himself the task, difficult under 
vourable circum stances, but much more so in the climate of 
Ktonnaught, of keeping two large instruments in working order. 
jQe also computed many orbits and ephemerides of comets and 
liinor planets. The diSerenee of longitude between Dublin and 
Ifarkree was determined by the aid of rockets in May 1839. In 
Iby 1842, rockets were fired by one of Dr. Bobinson's sons 
Erom Mount Guleagh in Fermanagh, and observed at Armagh and 
Haritree. The resulting longitude of Markree was o" 33°" 48'-38 
W. of Greenwich ; exactly the same result was obtained in August 
U847, from observations of three shooting-stars, by Mr. Cooper, 
st Mb Louse in Killiney, near Dublin, and Mr. Graham at 
Markree. The base was 98 miles. 

Mr. Cooper always took a lively interest in cometary astronomy ■ 
\s observed and sketched Halley's at its appearance in 1S35, 
nsing the great refractor ; but as the field was limited the comet- 
seeker was afterwards used, it being fitted with steel bars which 
were visible in a dark field. 

I' In 1844-45 he travelled through France, Italy, and Germany 
lj^K«ompaiiied by Mr. Graham), making astronomical and meteo- 
rological observations en route. The great refractor was erected 
ht Nice and at Naples on a wooden stand, with altitude and 
'azimuth motions ; and Mr. Cooper made a drawing of the Orion 
nebula, and independently discovered the third comet of 1844. 

Subsequently Mr. Cooper, who was often absent from Markree, 
idevoted bimadf to forroing a catalogue of all the trustworthy 
'Oometic orbits that he could find in periodicals. This catalogue 
!ras published in Dublin in 1852, but meantime catalogues had 
laen published by Jahn and Galle in 1847. It appears that Sir 
'John Herschel had also begun a similar catalogue, but gave it up 
Srhen he found liimself forestalled. Mr, Cooper's catalogue 
frequently contains, however, valuable remarks not to be found 
IB. the other catalogues, particularly with reference to the physital 
Pppearauce of comets. The preface contains some interesting 
Itatistics concerning the distribution of planetary and cometic orbits, 
\ robject which always continued to engage his attention. Among 
lis later investigations on comets, his sketches of Donati's comet, 
bipecially a moonlight view from the castle, deserve to be 
fWnembered. 

L In 1844 Mr. Graham began to cheek oft all the stars in the 
[(Hiatoire Ct'leste' that were to be found in Piazzi's catalogue, 
[Bitending afterwards to reobserve the remainder. He reduced 
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their poeitiona within o"-! and i' to 1845-0 and divided them iato' 
thirty Bonea. Mr, Cooper wrote to differept obsei^ers requeating- 
them to take zones. From Geneva, Padun, Modena, and Naplei 
ho was promised aasistanee, but Schumacher discouraged him. 
The project had its origin in the extraordinary delay in puUishing 
Baily's reduction a. 

As long ago as the discovery of Aetnea in 1845, Mr. Coopflf 
was desirous of extending the Berlin star maps to stars of the! 
12th magnitude; but parts of the ecliptic not being included ia 
these maps, he eonatructed new ones, to comprise stars foun^ 
in any catalogue, and adopted a scale for the degree square iv 
times as large. The zoue obsenations were begun in 1847,, 
Mr. Graham shortly afterwards suf^sting the use of a squaw 
bar micrometer which he had invented and the theory of 
which he had worked out, It may be mentioned that, aocording 
to Dr. Hobinson, the idea of using square bars was not entirely 
new, having been proposed by Wollaston long before; a micro- 
meter of similar form was independently invented by Klinkerfuea. 
A new eyepiece was constructed by Spencer in Dublin, enlai^ing 
the field of view of the refractor to nearly half a degree, the, 
comet-seeker being thus superseded ; it was, however, still used, 
and not without success, by the second assistant, Mr. Eobertson. 
These observations were continued till i860, June, when 
Mr. Grraham resigned. The observations made during the years 
1848-56 were, on the recommendation of the Eoyal Sodety,' 
puhlished in Dublin in four volumes, the expenses being defrayed 
by the Government. There were observations of upwards o£ 
60,000 stars, situated within 3 degrees of the ecliptic, many beinj 
observed repeatedly. From a letter written by Mr. Graham ia 
1869, it appears that be continued the observations of th». 
unfinished southern zones at tiie Cambridge Observatory, having , 
found it then nearly impracticable at Markree ; I hope be may to 
spared to publish the fifth volume. Unfortunately the maps wero 
never published, but were presented to the Cambridge Observatory, 
after Mr. Cooper's death, by his daughters. 

Mr. Cooper was elected a Fellow of the Eoyal Society in 1853, 
Rnd in 1858 received the Cunningham Medal of the Eoyal Irish 
Academy, for the " Catalogue of Ecliptic Stars." He represented 
the county of Sb'go in Parliament for many years. He died on 
1863, April 23, shortly after losing his second wii^e, to whom hfl 
was deeply attached. Ilia persona! quaiitit« were of a high order, 
and he was accomplished in many ways ; but bis zeal for science 
did not lead him to neglect the duties of his position, for be 
was a kind and good landlord, making great exertions to educate 
and improve his numerous tenantry. 

After his death the Observatory remained uncared for till 
May 1, 1874, when I was appointed Director. I remained in 
charge for nine years, and was then succeeded by Mr. Albert Marth, 
the distinguished calculator, W. Dobbrck, 

Hong-Kong Observalorj. Govemmtni Atlivnomer. 
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COKRESPONDENCE. 

To tlit Editor of * The Observatory.' 
The Eclipses mentioned bij Thucydides. 
I Sib,— 

In a letter to you loat month, in reference to my contention 
that tbe euHpee, sometimes called that of Perifles, mentiouiid b; 
Thucydidea as having occurred in the Hrat year of the Pelopon- 
nesiau Witr was tbat of B.C. 431, August 3, rather than that of 
B.C. 433, March 30, Mr. Johnson apparently gives up either aa 
the true date, and seems to favour an alteration of no less than 
twenty years in the accepted chronology of QrecJaa history, 
fluggeeted by the late Uev. I'ranke Parker in a work published in 
I" 1858 under the title " Chronology." 

Wow this is not the place to enter into the genera! question of 
bietorical dates ; but I ma; be perruitted to point out that the altera- 
tion in question can be sbowu, by its effect tipon all the eclipses 
mentioned by Thucydides, to be quile inadmissible. These were 
two of the Sun in the lirst and eighth years of the war respec- 
tively, and one of the Moon in the nineteenth. 

The first of these, as already mentioned, I believe to have been 
that of B.C. 431, August 3. Mr. Parker proposes to substitute that 
of B.C. 451, March zo. My objection to that of M.c. 433, 
March 30, as having been too early in the season, from the number 
of eveniB which took place in the campaign before the eclipse, 
aptdies even more strongly to this. 

The second eclipse was probably that of b.o. 424, March 21. 
Mr. Parker would substitute that of b.c. 444, April 30. Although, 
in this case, no argument o£ ranch weight can he founded upon the 
season, yet, as the eclipse occurred at the very beginning of the 
campaign, the aiat of March is rather more suitable than the 
extreme end of April. 

The third echpse mentioned by Thucydides is the lunar eclipse 
which so alarmed Nicias in Sicily. The data generally accepted 
for this is b.o. 413, August 27, which was a total eclipse, and 
agrees therefore well with the circumstances. Mr. Parker's 
suggestion of b.d. 433, September 8, is quite inconsistent with 
them, as the eclipse which occurred then was only penumbral. 

Let me conclude by drawing attention to an odd inadvertence of 
Mr. Parker. Although the b.c. dates in the Catalogue of ancient 
eclipses in ' L'Art de verifier les Dates ' are ordinary historical 
And not chronological, he altera even the dates suggested by himself 
from it each by one, and calls them our b.c. 450, 443, and 432. 
A still stranger inadvertence is fallen into by him in a note on 
"The Pasaover"at the end (p.8i7)of his book. The year, he 
says, of the Death and Keanrrection of Christ was " A.n. ^^ ; that 
is, our A.D. 34." That it really was aj). 33 according to any possible 
method of reckoning, I have very little doubt. Like Mr. Johnson, 
I believe that the lunar eclipse stated by Josephus as having 
occurred during the last illness of Herod the Great, a few months 
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after the Nativity of Christ, was that of s.c, i, January 9, not 
that of Bjc. 4, March la, as has been of late yeara generally 
supposed. Perhaps 1 may mention that 1 have given my reaaons 
for considering the former to be the true date in ' Kotes and 
Queries ' for April 19th of the present year. 

Tours fajth fully, 
BUcUieatb. 18*4. Oct 10. W. T. Ltns. 

Coty'uTiclion of Venus. — Eclipse of Thales. 

8tB.— 

Allow me to correct an error on p. 227 of the 'Observatory'' 
for August. It ia in December 1 886, not July, that the occultatioo 
of Venus by the ^Sun. will tjike place. Aa inspection of the B. A. and 
Dec. of ? and Q on the morning of the 3rd of that month will 
show this. 

There really eeems no difGeulty in nsauming that Thales pre- 
dicted the eclipse of B.C. 585 by means of the Chaldean tiaros. IE ' 
an eclipse of the Sun happens in the morning, it will eometimca be 
seen in the same country in the evening at the end of the period 
of 18 years, 11 days, T~ hours. To illuBtrate this by a few 
examples ; a largo solar eclipse seen in England in the early 
morning of July 1S33 was also seen in July 1831, that of July 
1842 in July i860, that of May 1845 in May 1863, that of 1847 
ia 1865 : not to mention the large eclipses of 1706 and 171S1 *^n 
in this country in the morning, returning after a Chaldean period 
80 as to be visible in the same country in 1724 and 1733. To 
apply this to the case of Thales. There was a solar eclipse, 
visible over Asia Minor, on May 18,603 B.C. Any one who saw or 
heard of this might venture to predict that, as the addition oE 
the odd 7I hours would not throw the eclipse into the night, a 
similar phenomenon might be espect«d in the afternoon of May a8, 
585 B.C. Faithfully yours, 

Uelplasb Vicarage, Bridport, Oct. g. 8. J. JomrsoiT. 
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NOTES. 

Pakallax-huktinq at DnNsunt*. — For some yeara past Prof, 
Ball has employed the South refractor of the Dunaink OMervatory 
in making a systematic search for stars with a large annual 
paraDai. The third part of the Observations contains the results of 
measures of 42 objects selected for this purpose, and the volume 
now before ua contains the observations of 368 additional objects. 

In making out a working list of stars suitable for eiamlnatiou 
Prof. Ball has been guided by various considerations. Of course, 
stars with large proper motion would be naturally included, though 
the presumption of nearness founded on great proper motion can 
hardly be said to be justified by the results of observation. Many 
red stars and variable stars have been put on the working list, B 
has been suggested by Mr. Stoney that some of the former may 

• Aslronomiosl ObMrrstions uid Keaearches mnde al Duniink. Fifth 
Part. Dublin, iSg+. 
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I owe their colour to being very Bmall, and therefore very close to 
There is also reason to believe that some of the variable atara 
really very small, and that therefore, as we see thein, they 
'•must be comparatively near us. 

Several other stars have also been included which were chosen 
I different grounds. 

In the reconnoitring observations carried out by Prof. Ball, 
every object ia observed twice. The first observation is made 
when the star is at one of the extremities of the major ads of the 
parallax-ellipse, the second observation IB mode after an interval of 
«ix months, when the star has moved to that part of the parallai- 
*llipse which ia at the other extremity of the major axis. The 
observation consists in the measurement of the distance and 
position -angle of the object under examination with regard to & 
suitable comparison star, which for the telescope and microm^iter 
used should not be more than 300" distant from the star whose 
iparallaxis to be examined, and not fainter than the loth magnitude. 
By comparing the two observations referred to above, it can be 
determined whether the object under eiamination has a parallax 
of any considerable amount or not. Of course It would have been 
ipreferable to make the observations at times when the effect of 
jarallax on the relative positions of the star under examination 
'Kid the comparison stjir would be greatest ; but the determination 
of these times would have entailed some additional labour, and Prof. 
Ball has been satisfied with the simpler process here described, 

"Whenever the observations have suggested the existence of a 
measurable parallax, the objects have been observed again, and 
when necessary a complete series of observations has been made. 

As might be expected, the results of the present work are 

mainly of a negative character, still the observations ivill be useful 

to future parallax seekers ; and are also valuable as a small instal- 

■ fflent of that complete survey of the heavens which is still a 

-desideratum. The observations are, however, sufficient to enable 

Us, in Prof. Ball's opinion, to assert that the parallax of these stars 

is certainly less than a second of arc, and most probably Jess than 

1 Wf a second of arc. It is of course possible that no star in the 

!r fceavens has a parallax larger than a second. Prof. BaU somewhat 

WjaVvely remarks he often thinks that there certaiidy ia not. It 

tlttiust, however, be remembered that comparatively very few stars 

ybave been examined with this object in view, and the induction 

S« founded on really a very small number of instances. Prof. 

Ulall's parallax-hunting is therefore a class of work which ought 

be done, and it ia most satisfactory to Snd that it is being done 

■*o siitfuUy and well. 

In the present volume there are also included some positive 
Irnite of Prof. Ball's work, viz. determinations of the parallax of 61 
^B) Cygni (from differences of declination), of Groombridga 1618, 
knd of 6 (B) Cygui*. The following are the results : — 
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Mag. 



Parallai. 



= + o"-4598+o-05So 

= +0 ■4Z22 + 0'O342 

= + o ■433o±o'029i 



6 1 (B) Cygni , 

GrooiD. 1618 o'o +0-322 xo '°23 

6(B) Cygni 6-5 +0-482 ±0-054 

These three stars have large proper motiona. 

As these determinations have, we believe, beeu previously - 

published in scientilic periodicale they need not be further alluded J 

to here. We may, however, point out that the series of measures—^ 

of 61 (B) Cygui alluded to od page 159 as having been made a i 

Moscow between 1863. May 16, and i856. Oft. 13, and publiahed^K 
in'Aanules deVObaervatoirede Moacou,' vol. vii., i Livraison, pag^^Kt 
79 et seq., have been reduced by M. Socoloff (Zoc, cit. vol. viij., j^ 
Livraison), who finds — 

From measures of distance, paraUai 

of 61 Cygni 

From measures of position, parallax 

of 6 1 Cjgni 

From combination of measures, paral- 
lax of 61 Cygni 
The observations were made by Scliwi 
star (9'4 mag.) being used. 

The Total Lusab EcLirss of 1884, Oct. 4. — ^Up to tis 
' present time no method for determining the diameter of the Moon 
naa been found wholly satisfactory. Observations of the bright 
limbs are liable to considerable errors from the effect of irradiation ; 
and the method of occultations has not been much more successful, 
owing partly to the unevenness of the Moon's surface, the effect 
of which tan only bo counteracted by accumulating numeroua 
observations at all points of its circumference, and partly to the 
disappearance and rfappearance so soldom occurring under the 
eame conditions of illummation of the Moon's limb. A totd 
ecUpse of the Moon offers, however, some peculiar advantages for 
the solution of this problem, since, from the diminution of the Moou'i 
light, much fainter stars can be seen close to the hmb than under 
ordinary circiim stances, and therefore a much greater number <£ 
oecultations can be observed. The di^ppearances and reappear- 
ances take place also under similar conditions, so that if aa large 
a number of obsenatories as possiWe cooperate in the work, ft 
better value for the apparent diameter of the Moon may be secured 
from the observations of a single night than can be obtained in 
ordinary way from the labours of years. 

Dr. Diillen of Pulkova having remarked that astronomers 
hitherto neglected to avail themselves of these peculiar advantages 
offered by a innar eclipse, sought to ensure that the eclipse ci 
Oct. 4 should be better observed, and accordingly published, in 
No. 2615 of the ' Astronomische Nachrichten,' a list of 116 stars, 
with their positions, which would be occulted by the Moon ; and 
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Prof. Struve forwarded to eacb of the principal obaervatoriea, from 
whence the eclipse could be observed, a list of the stars which 
woTild be occiilt«d there, with the times and position-angles for 
immersion and emersion. 

So far, however, as we have yet learned, the occnltations 
observed have scarcely been so numerous as was anticipated. This 
vas partly owing to the somewhat unusual appearance of the 
Moon during the eclipse. At Greenwich and several other obser- 
vatories, the part of the Moon wholly in the shadow was invisible 
previous to totality, but the part in the penumbra was bright 
enough to overpower the faint stars, the occultation of whiph it 
was desired to observe ; and during the total phase the I^oou 
appeared unusually colourless and faint. The reports received 
from amateur astronomers in various parts of England are practi- 
cally all to the same effect as regards this feature of the pheno- 
menon. Canon Beechey, Downhain, remarks : — " When in total 
penumbra I did not perceive the copper colour so oft«n mentioned : 
it was, to my eye, a cold grey." " During totality it presented 
one equal flat tint of cold grey, through which every feature of the 
lunar surface was distinctly visible." He further adds that the 
eclipse was " remarkably Pimilar to the one described by Smyth in 
the ' Prolegomena of his Celestial Cycle,' which occurred Oct. 13th, 
1837." Mr. Hopkins, Leyton, " was much struck with the entire 
absence of the usual copper hue ; the umbra appeared to me of an 
Indian-ink tint." Mr, Knight, Harestock, observed " that during 
totality the Moon appeared of a pure pale white, whereas during 
previous eclipses it has always been of a light claret-colour." 

It was particularly unfortunate also that the Moon at the time 
of the eclipse was passing through a region barren of stars above 
the 9th and loth magnitudes ; great difficulty was experienced in 
following them, especially where the sky was at all hazy. 

At Greenwich 37 observations were obtained with various in- 
struments, sii different stars being observed at immersion, nine at 
emersion. The telescopes employed were the Lassell reflector (a-ft.), 
the S.E. Equatoreal (iz|-in.). Sheepshanks Equatoreal (fij-in.), 
Simms Equatoreal (6- in.), and a detached telescope (3'6-in.). Several 
English astronomers observed a number of the occultations and 
sent us their results, which have been forwarded to Prof. Struve. 

Dr. E. Lindemann has kindly forwarded the following parti- 
culars of the results of obeervations of the eclipse. Cloudy weather 
preventod any observations being secured at no fewer than twenty 
stations, viz. : — 
Armagh. Karlsruhe. 

Edinburgh. Kiel. 

Glasgow. Konigsberg. 

Dresden. Leipzig. 

Gottingen. Munich. 

The following Table gives the sti 
atations : — 



Prague. 


Dorpat. 


Strasburg. 


Pulkowa. 




Eiga. 


Padua. 


Stockholm. 


Charkow. 


Upsala. 


sbserved at the 


more favoured 



i 
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lie other observatories to which lists of the stars ocoulted were 
sent have as yet made no report. 

M. Tripled obeerved the epectrum of the ecJipaed Moon at Paris 
with a direct-viaion apectroacujie, keeping the aUr. uorraal to the out- 
Ime of the shadow. He noted a continuous abaorption spectrum 
Erom violet to orange, the oriinge and red being very faint. The 
spectrum from orange to violet was very similar to that presented 
by the nucleus of a faiut comet, the colours being indiatiuguish- 
lile. MM, Paul and Proaper Heury took a number of photographs. 

A set of 12 photographs, representing the various phases of the 
echpse, has also been taken by the Ilev. Thomas Perkins, M.A., 
who has presented them to the Liverpool Astronomical Society, 
l^hese pictures differ from the telescopic aspect of the eclipse in 
showing a distinct penumbra, thus seeming to point to au ab- 
sorption of the actinic, rather than of the visual, rays by onr 
1 atmosphere. 

We regret to learn from Dr. Lindemann that Prof. Struve 
'has been suffering from ill-health recently, and has been con- 
fined to his room for the past three weeks. 

AsTEONOMT iw Ambhioa. — The following were among the astro- 
iBomical subjects upon which papers were read at the Philadelphia 
Meeting of the American Academy of Arts and Sciences :— 

The AMeroid Ming.— Prot M. W. Harrington, director of the 

m Arbor Observatory, Michigan, read a paper upon the asteroid 
ling. The representative average orbit seemed to be an ellipse of 
LBmall eccentricity, with semimajor asis equal to about 27 times 
that o£ the Earth, and inclined to the plane of the ecliptic about 1°. 
Jn the progressive discovery of these small bodies, the average 
mean distance had gradually increased, but now seemed to have 
reached its limit. On the assumption that the surfaces of aU 
'the asteroids have the same reflecting power as Testa, Prof. Har- 
rington concludes that the volume of Vesta is about ^ that of the 
:whole of the first 230, and that Vesta and Ceres together form 
(dmost one half the total volume. 

I Tempwarif Slars. — Prof. Daniel Kirkwood, in discussing the 
[question whether the so-called " temporary stars " may be variables 
TO long period, referred to the supposed identity of the temporary 
'■tars of 945 and 1264 with the well-known star of Tycho Brahe 
in Cassiopeia in 1572, and the position of which is pretty closely 
known from his measures. He considers that, on account of the 
■«uddeu apparition of the temporary stars, the short duration of 
'Iheir brightness, and the extraordinary length o£ their supposed 
■periods, they should be considered as distinct from variables. 

The Almac-antar. — Mr. S. C Chandler, jun., gave the results of 
'observations and experiments with the Almacantar, described in 
the ' Obsen'atory,' No. 78, p. 305. Somesmall variations in Eenith- 
distanee pointing were traced to thermal chaoges, and were ccan- 
'pletdy overcome by aawing through the wooden bottom of the 
■mercury-trough ; the constancy of the zenith-point now exceeds 
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that ubtained with the best fundamental iastrumenta of largB{ 
observatories. 

Colour of Variable Stars.—la a second paper. On the Colour 
of Variable Stars, Mr. Chandler stated that, in addition to the two 
laws already kuown — viz. i, that these stars are genemlly red;; 
I, that they increase in brightness more rapidly than they decrease— 
a third law must have a plaee ui any new theory, viz, the redde* 
the star, the longer is the pBriod. 

NcbMia. — Prof. Lewis Swift described his method of searcbinf 
for new nebulie, and of simply recording tbeir approximate posi- 
tions by pointing with illuminated oroas wires in the eyepiece, and 
reading off the circles of the instrument, recording at the sauM' 
time a description of the appearance of the nebula. He stated 
that there hod not been a first-rate clear aby since the red gtowi 
were first visible about a year ago, a statement corroborated by 
several American observers. 

An interesting discussion arose as to the much dispnled eiistenea! 
of the nebida rouud the star Merope in the Pleiades, the g 
drift of it being that the nebula no doubt existed ; but in order t« 
see it a clear sky was necessary, and a very low power and largai 
field, so that the uebula might be coutrasted with the darter poi^- 
tions of the same field ; that a large telescope was not necessarr» 
in fact the smaller the better, provided the optical qualities Wei* 
relatively as good. Mr. Swift said he could always see it under 
favourable conditions ; and Mr. E. E. Barnard, of Nashville, Tenn., 
said that before knowing of its e.^isteuce, be picked it up as a sup- 
posed comet, 

MeCormick Obtervatory.— Prof. Ormond Stone gai e a destriptioa 
of the McCormick Observatory, Virginia, which is now approacbii^ 
completion, and which is to be entirely devoted to original researck 
The telescope, which will soon be mounti^d, is twenty-six inches in 
aperture. The dome, which is 45 feet in diameter and hemi- 
Bpherical in shape, is of very ingenious coiistnielion. It weight 
1 2 j tons, and a tangential pressure of 40 lb. or 8 lb. on the endle* 
rope is sufficient to start it. The first work proposed is ■' 
remeasurement of double stars of less than 2" distance from 0° 
30° S. declination. 

Value of the Obliquity of the Ecliptic. — Professor J, C. Adams 
read a paper upon the general expression for the value of tfas 
obliquity of the ecliptic at any given time, taking info account 
terms of the second order. The difficulties of obtaining a formuh 
for this quantity, on account of the many varying elements upon 
which it depends, were clearly explained by a diagram, and the 
results given of an approiimation tarried much further than hereto- 
fore attempted. 

Prof. Simon Newcomb, in reference to the value of the Moon'a 
mass used in the expression, considered that it could be obtained 
most accurately by observations of the Sun, in determining the 
angular value of the radius of the small circle described by tbo 
Euih about the common centre of gravity of Earlh and Moon^ 
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since this, ia his npinion, seemed to be the only constant whidi 
could be determiiied by observation absolutely free from systematic 
errors, and hence was capable of an indefinite degree of aitcuracy 
by accumulate observutiona ; though Ddmitting, in the case 
of absolute determinatioas, the impossibility of laeaaiiring such 
Bmoll quantities, he ventured in the case of differential or 
relative deter mioatioos, in which there was no supposed possibility 
of constant or systematic errors, to advance the theory, which he 
had thought of elaborating more fully at some time, that such 
determinations might be curried by accumulated observations to a 
sure degree of accuracy fur beyond what can be seen or measured 
by the eye absolutely. 

N/wloa'g ThMry of Rfffoetlon. — Professor Adams also presented 
another note upon Newton's theory of atmospheric refraction, and 
on his method of finding the motion of the Moon's apogee. He 
described in on exceedingly interesting manner bow some impub- 
lished manuscripts of the great geometer had lately come into his 
hands at Cambridge, which contiiined later work riian is published 
in the ■ Principia,' and exhibited photographs of the papers. 

The Phime Mebldian CoNFEBENCB.^The Conference which has 
met at Washington to decide on the questions of a prime meridian 
and universal time have adopted the meridian of Greenwich as the 
initial one, the mean solar day for the universal day, and mean 
midnight at Greenwich as the commencement of the day. Longitude 
is to be reclioupd from zero up to twenty-four hours, 

AsNALB OF Hahvaad College Obsebtatobt, Vol. XIV. — 
Part. I of the Annals of this Observatory, containing the obsen'ations 
with the Meridian Photometer, has just been published. Some idea 
of the work may be formed when it is stated that the results are 
based upon about 100,000 separate comparisons, extending from 
1879, Oct. 25, to i88j, Sept. 17, Prof. Pickering considers that all 
stiu's down to the sixth magnitude are included, unless they have 
been underestimated in the several standard catalogues adopted for 
the formation of the working list. The bulk of the volume is 
occupied by the General Catalogue, giving the magnitudes of 4260 
stars as deterniined by the meridian pholomet«r, and comparisons 
of these with those given by fourteen standard authorities from 
Ptolemy to the present time. We trust shortly to notice more 
fully this valuable and important work, 

Bfeotritm of Comet 1884 b (BAHifAED)'. — M. Perrotin at Nice 
Bueeeeded, on Sept. 16, 17, and j8, in detecting two of the three 
ordinary cometary bands in the spectrum of this comet, and 
believed that he could occasionally glimpse the third, the one in 
the bine. The bands were much stronger over the nucleus. The 
nueleua in the telescope appeared very distinct, and of a squat and 
granular appearance. It was from 10" to la" of arc in diameter 

* Comptes Rendus, Vol. icii. No. ij. 
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and wu prolonged by a thin bright threisid in podtion-angle 50°, 
The coma vras about i'-^ iii dinmel^r, and extended elightly in the 
same direction, spreading out in the Hhape of a fan. 

A New Minor Planet, No. 143, was discovered on Sept. 29. 
and another, No. 244, ou Oct. 14, both bv Herr Palisa o£ Vienna. 
No. 341 has received Ihe name Qermauta. The elements ol it§ 
orbit resemble those of No. 133, Cvrene: but Dr. Luther has made 
it evident that it is a diiterent body, by observing the latter on 
several occasions recently. '■ The orbit elements," he adds, " are 
indeed similar, but differ throughout." 

On the suggestion of a subscriber, we have had the diftgram of 
the orbits of the seven inner satellites of Saturn, given on p. 272, 
printed on stiff cardboard, varnished and taped for hanging up in 
observatories. They inav be procured, price sixpence each, from 
the Editor or the Publishers. 

Peof. Asil-ii IliLL informs ua that " by observations made at 
Washington, Sept. 20 ia Sept. 25, Mr, Marth's Epheraeridya of 
Mimas and Hyperion for 18S4 are uearlv correct." 

Elliptic Elem'<nU of Comet 1884 6 (Barnard)'. 

By Prof. J. MoBRiBos, M.D. 

T= 1884 Aug. 16-29127, ■WaahingtonM.T. 

'-Si, 301° zS'45"'45l 

ft 4 II 2 71 UleanEq. 1884-0. 

i 5 39 3 -H) 

log ? • - - . o-i 1 16397 i 38" 4S' 45"-i9 

a 3'4S482 Period.. 6-43157 years. 

Dr. Berberich, of Htrasburg, has also calculated elliptic elements 
for this comet, and obtains a period of 5-4965 years, I£ Dr. Ber- 
berich's period is correct, the comet at apheUon is distant from the 
orbit of Jupiter 0-503, but approaches Mars much more closely, 
viz. o-oo88, at heliocentric longitude 343° 25', and both Mars and 
the comet would have passed this point between April 5 aad to, 
1868. 

Elliptic Elrmmtt of Comtt 1884 c (Wolf). 
This comet has also proved to be one of short period, the revo- 
lution time being about sis and a half years. Elliptic elements 
have been already supplied by several calculators ; the following 
are from the ' Astron. Nachr. ' No. 2623, and are by Dr. K. Zelbr. 
T=i884Nov. 17-7111, Berlin M.T. 

:r [S°5&28"-3- 

ft 20621 5 -8 

i 25 16 48 -5 J 

log 9 0-19^893 ^ 34" 2 52 

log a 0553330 p. 524"-822 

• Diin-Eohl Oircular. No. 91. 



1884.J Variable 


Stars. 343 1 


Maxima ami Minima of Viiriahle fitars In 1884, NMember. J 


M, aignifies maxim 


um 


m, minimum. 


Nov. 1-9 i Geminonini, M. 


N 


jv. 15-4 W Virginb. M. 


3 R Arietis, m. 




15-5 T MonocerotiB, M. 


S S Her^ulJs, "1. 




17 E Vulpeculffl, m. 






17-2 i Geminorum, w, 


6-z /3 LyrtB, m. 




19 E Virginis, m. 


7 K LyriB, m. 




19-1 /J Lvrffi. m. 


7M i Geraitiorum, m. 




20 U Monocerotis, m. 


7-i W Virgims, «.. 




22 E Lvrte, M. 


7'5 T Monooerotis, m. 




22 S Tiuri, M. 


iz T Ophiuchi, M. 




22-2 i Geminorum, M- 


12 SVireinis, M. 




23 S Vulpeculag, m. 


iz-irGen>monim,M. 




24 ESagitte, »t. 


13 R Andromedffi, M. 




24-4 W Virginis, m. 


1 14 T ilerculis, M. 




25 U Virginia, m. 


1 5 .S Coronse, m. 




27 S Piadum, M. 


1 15 KAijuU*. M. 




27"4 i Geminomm, m. 


15 xC.vgm,M. 






Variables of Short Period. | 


i CephBi. 


1] AquiliE. 


U Cephei, m. 


X Tauri, 1-1. 


;, Nov. 3-85, m. 


Nov. 4-73 ™- 


No 


y. 2 6 41 


Nov. 24 18 13 


1 4-45. M. 


14-3, M. 




4 18 3^ 


28 17 5 


8-^5, »"■ 


21-4, M. 




7 6 21 




9-85. M. 


26-2, m. 




9 18 10 


S Ciincri, m. 


13-55, "t- 


28-6, M. 




12 6 


Nov. 8 8 27 


30-55, M. 






14 17 5° 


24-35- m- 


X Sflgittarii. 

d. 

Nov. 3-7, m. 




n 5 40 


27 7 42 


j 29-65, m. 




19 17 39 


; liibrie, m. 


W S^igittarii. 


6-6, M. 




22 5 19 
24 17 9 


h m 

Nov. 38 15 12 


1 d. 
Nov. 3-3, «i 
5-4, M. 


13-6! M. 
17-7, m. 




27 4 59 
29 16 48 


D Ooronre, m. 
h m 


9-9, m. 


20-6, M. 




Algol, m. 


Nov. 3 13 47 




247.™- 




h m 


10 II 30 


20-6! M. 


27-6, M. 


No 


V. 3 J8 30 
6 15 19 


17 9 '2 

24 6 55 


U Sagittarii. 

1 Nov. 8-8, M. 
11-7, M. 






9 ,2 8 
t2 8 57 
15 5 46 
26 17 I 


27 17 46 


18-5^ M. 






29 13 50 


^^M 


22-3 m. 








^^^^^M 


I aS^.M. 


__ 


■ 




-i 
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By Dr. A. Khdeqer. ■ 


Berlin 


EA. Deo. -fl 


MidaigUt. 


U m . , , I^gr. logA. 1 


Oct. 29.. 


. 22 4 50 +4 10-8 


1982 9-9340 


31 •■ 


. 22 8 56 +3 22-9 




Nov. 2.. 


. 22 13 8 +2 36'3 


1970 9-9435 


4.. 


. 22 17 26 +t S2'5 




6.. 


. J2 21 50 +1 lo'l 


i960 9-9539 


S.. 


. 22 26 20 +0 297 




10.. 


. 22 30 55 -0 8'8 
■ 22 35 34 -0 45-3 


>953 9-965° 


14.. 


. 22 40 J 7 — t 19-8 


1949 9-9768 


16.. 


• 22 45 4 -I 52-2 




18.. 


. 22 49 56 -2 22'6 

■ 22 54 52 -2 5''o 


,948 9-9892 


22. . 


. 22 59 50 -3 i;'3 


1950 0-OO20 


24.. 


. 23 4 50 -3 4t-6 




26.. 


■ 23 9 52 -4 4-0 


1955 0-0151 


28.. 


. 23 14 56 —4 24-4 




30-. 


. 23 20 2 —4 43'D 0-1962 0-0286 


Diff^vmc 


.J 0/ Eiffht Ascension and Declination heUoetn lapitus 




<i„d the Centre of Satuiti. By A. Mautu. 




lapetus- Saturn. 


Greenwioh 


B.A. Dec. 




Noon. 




Soon. a 1 


Nov. I. 


.- +35-3 + 17 


Nov. 1 6 . 


.. +37-0 +i8g 




■ ■ 37-' 32 


17- 


■ ■ 35'2 194 


3- 


- 387 46 


18. 


■ ■ 33'i 198 


4- 


40' I 61 


19. 


, . 30-9 200 


5. 


■ ■. 41-2 75 


20. 


.. 28-4 201 


6. 


.. 421 89 


21. 


.. 257 201 


7- 


■ ■ 427 103 


22. . 


. . 22-9 200 


8. 


.. 43-1 115 


23- 


19-9 197 


9' 


.. 43-2 128 


24- 


.. 1 6-8 194 




■■ 43-1 '39 


25- 


13-6 189 


11, 


427 15° 


26. 


. , IO-3 iS2 




42'i i6a 


27. 


7-0 175 


13. 


.. 41-2 169 


28. 


., 3-6 166 


»4. 


. . 40-0 177 


29. 


.. + 0-1 156 


15 ■ 


.. +387 +181 


30 ■ 


.- - 3-3 +m6 




• Artron. N«chr. No. 1615 and 1611. J 
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Ghreenwiek Mean Timet of the East EUmgatioms of the Seveih 

Inmtr SateUiUs of Saturn, 

IfoU, — ^In the case of Miinas, wfaidi csn cmly be seen at elonga- 
tion, the times of those elongations, both East and West, which 
are visible at Gieenwidi are given. 



MrMLi8(East). 


EsrcsTJinus. 


Tethts. 


DiOAiK. 


h 


h 


h 


h 


Nov. 17 i6-8 


Not. I 23*8 


Nov. I 3-9 


Nov. 2 4*o 


i8 15-4 


3 8-6 


3 i'2 


4 217 


19 14-0 


4 17-5 


4 22-5 


7 1 53 


20 12*6 


6 2-4 


6 19-8 


10 8-9 


21 II'2 


7 II-2 


8 171 


13 2*5 


22 9-8 


8 20-I 


10 14-5 


15 20*2 


23 8-4 


10 5-0 


12 117 


18 138 


24 yo 


II 13-9 


14 90 


21 7-5 




12 22*8 


16 6-3 


24 I-I 


^^*^CAa(We8t). 
^ov. 9 i6-6 


14 77 


18 3-5 


26 i8-8 


15 i6-6 


20 o'8 


29 12*4 


10 15-2 


17 14 


21 22*1 




II 138 


18 io*3 


23 194 




12 12*4 


19 19*2 


25 167 


Hhsjl 


13 ii'o 


21 4-0 


27 14-0 


Nov. I 12*5 


14 9-6 


22 I2'9 


29 11-3 


6 '09 


15 8'2 


23 21-8 




10 13-2 


16 (i'% 


25 67 




15 i'5 


25 17-0 


26 15-6 


Tttah. 


19 139 


26 15*6 


28 o'4 


Nov. I I2'0 


24 2*1 


27 14-2 


29 93 


17 9'o 


28 145 


28 12-8 


30 181 


Dec. 3 7-1 




29 II-4 


FrPERIOK. 

Nov. 8 27 
29 6*9 







x^-. ^l^e following table will furnish the means for inforring rooghl j 



Oct. 

ISTov. 



30 

9 

19 

29 



Semi-major axis of 
orbit of Titan. 



^^ distances and position-angles of the satellites from the diagram 

^n on page 272. 

Podtion-angle of 
Minor Axis of Bing. 

... 354° 18' 

... 354 21 

.•• 354 25 

... 354 30 



Oct. 30 202*-8 

Nov. 9 205 '4 

19 207 '4 

29 208 '6 



Astronomical Memoranda, 1884^ November, 

Equation of Time : — Sun before Clock, Nov. i, 16" 19*; Nov. 1 1, 
15" 46*; Nov. 21, 13" 49*; Nov. 30, 10" 56'. 

Sider^ Time at Mean Noon: — Nov. i, 14** 44" 42*; Nov. 11, 
i5>» 24" 8*; Nov. 21, 16* 3" 34» ; Nov. 30, 16'' 39" 3^. 
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Astronomical Memorandi 



'ITie positiou-aiigli 
I centre of the disk are gi 




selH. 




ris«l. 


h III 




h m 


.17 ^6 


N 


V. U..13 22 
12. .14 30 


■ 4 SS 




•3--I5 37 


. 5 39 




14.. 16 42 


. 6 3' 




15. -17 46 


• 7 32 




16.. MtS 


■ 8 39 




17.. 4 20 


• 9 49 




18.. 4 56 
'9-- 5 38 

zo.. 6 25 


n, Nov. ! 


20» 


37" ; Last Quar 



17 ii 



New Moon, Nov. 17, 6" 12"; First Quarter, Nov, 25, 10'' 16". 
Mtreury in auperior conjunction Nov. 4* S''. 
Ki-nui a morning star in Virgo, in conjunetioii with the Moon 
Nov. 13*18'. Diameter: — Nov. r, i6"'3 ; Nov. 30, i3"-8. Illu- 
minated portion of disk o'738 on Nov. 15. 

Nov. I, li.A. ti" sz^-S, Dec. 2° 17' N., tr. 21" 8°', riecB 14" 55" 

30, 14 2 ■!, 10 17 a., 21 24 16 IS 

Mars an eveoing star, in conjunction with the Moon Nov. ig' a". 

Diameter: — Nov. i, 4'''8 ; Nov. 30, 4"'8. Illuminated portion of 

disk 0-984 on Nov. 15. 

Nov. 1, E.A. 16" lo-'S. Dec. 21° 43' 8., tr. i"- 26-, Bets 5" 31' 
30, 17 43 -4. 24 IS S., 14 4 52 

Jupiur ill Leo, in conjunction with the Moon Nov. 10* iS* ; i 
quadrature Nov. 26' 5'. Diameter: — Nov, i, 32"'6; Nov, 30,! 
35"'4- 

Nov. 1, K.A. 10' i7'°-8, Dec. 11° 30' N., tr. 19" 3o^ rise 
30. 10 29 -4, 10 21 N., 17 48 

Siitarn, in conjunction with the Moon Nov. 5* 15''. 
Nov. I, B.A. s" 32"-5, Dec. 21° 48' N.,tr. 14" 45'", riacB 6' 4^ 
30. S 24 '3, 21 43 N.. 12 43 4 3gJ 

Outer Ring. Inner Biug. 

Maj. Alia. Uin. Alia. M^. Aiie, Miu. Aiig. 

Nov. 9 4S"''56 2o"-4i 3o"-36 i3"-57 

29 46 '44 20 So 30 -88 13 -83 
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EFhe south aide of the riogs is visible, the elevation of the Rarlh ^^H 


Ove their phme on Nov. g being 26° 33' S., and on Nov. 29 ^^^^| 


>" 37' 8., and of the Sun 36" 4S' 8. and 36° 49' H. ^^^H 


^M 


tov. I. K„\. 12" 4"-9. Dee. 0° 15' N.. tr. ai" 17", rises 15" 12" ^^H 


30, 12 9 -6, 15 S., It, 37 13 22 ^^H 


Neptune in opposition Nov. 13" 9'. ^^^^| 


fov. I, R.A. 3'' 2i'"-4, Dee. 16" 36' N., tr. 12" 34", nsea 5" z" ^^H 


30, 3 18 -I, 16 24 N., 10 37 3 7 ^^H 


■ 


G. M. T. 


^^^1 


h m 


1, m ^H 


(ov. I 14 3 J- i- Ec- D- 


>ov. 11 17 19 76 Leoms ^^H 


17 31 J.i.Oc.B. 


Oc.K. 175°. ^H 


2 17 54 31 Arieria 


13 18 15 J. ii. Ec. U. ^^H 


Oe. D. 127°. 


r5 ^H 


14 41 J. i. Tr. E. 


17 49 ^■^-'^^■iJ- ^^M 


16 ssJ. iv. Tr. I. 


t6 16 12 J. i. Tr. 1. ^^H 


^^B ID 38B.A.C. 1351 


17 12 59J. ii. Oc. K. 


^K Oc.K.3ii^ 


15 50 J. i. Oc. K. 


^^Hlo 44 63 Tauri 


18 13 J. i. Tr. E. 


^^K Ou. K. 279'. 


19 16 24J. iv. Tr, E. 


^Hi4 32 J'"i-Tr.I. 


22 12 49 J. iii. Oc. u. 


^^■18 13 J.iii.Tr. E. 


16 28 J. iii. Oc. K. 


^B 5 10 46 >i5 Tauri 


18 16 J. ii. Tr. 1. 


^» Oc. R. 23f. 


23 18 6J. i. Tr. [. 


'■' 6 15 39 J. ii. Ec. D. 


24 14 10 J. i. El-, i). 


7 12 i4 68Geminoruni 


15 36 J.ii. Oc. K. 


Oc. K. 376°. 


17 43 J. i. Oc. H. 


8 13 4 J. ii. Tr. 1. 


25 5 398 Aquarii 


13 18 B^.C. 2873 


Oc. D. 138°. 


Oc. M. 252°. 


6 52 Aquiirii 


IS 56 J. i. Ec. D. 


Oc. H. 27o^ 


16 J. ii. Tr. E. 


12 3SJ.i.Tr.i. 


18 38 A' Cancri 


.4 54J-i.Tr. E. 


Oc. E. 243°. 


26 12 I! J. i. Oc. R. 


9 14 nJ.i.Tr.I. 


27 4 igB.A.C. 831. 


15 5 A Leonis 


Oc. D. 134°. 


Oc. fi. 248°. 


14 55 J- iv. Ec. R. 


16 37 J. i. Tr. E. 


29 IS 19 J. iii. Ec. R. 


10 13 55 J- i- 0^: K. 


16 47 J. iii. Oc. D. 1 


16 13 J. iv. Ec. D. 


30 6 35 38 ArietJ!. 




Oc. D. 75°. 1 


The angles are reckoned from 


h<i a/iiiartiit N. point townrds the 


(ht of the Moon's inverted image. Editor. 
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THE OBSERVATORY, 
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EDITOEUL ADDEESS. 
With the preBent Number The Obshrvatoby completes ita 
seventh volume. Started in April 1877 by the present Astro- 
nomer Eoyal, then Chief Assistant at Greenwich Observatory, it 
speedily became apparent that, under his able management, it 
eupplied a want not adequately met by any other astronomical 
periodical ; and it has formed an almost indispensable supplement 
to the ' Monthly Notices.' The undiminished support which has 
been generously extended to the present Editor would appear to 
indicate that in his hands it has not ceased to be useful ; but he 
bimselE has found it increasingly difficult, in the scanty leisure 
of an Asaistant of Greenwich Observatory, to properly secure 
its continued efficiency unaided. It is therefore with the greatest 
pleasure that he begs to announce that Mr. A, M, "W. Downino, 
M.A., Member of the Council of the Eoyal Astronomical Society, 
and well and widely known by the many and valuable papers he has 
communicated to that Society, and Mr. T. Lewis, Assistant in 
charge of the Time Depai'fment at the Eoyal Observatory, have 
consented to share the duties and responsibilities of the editorial 
office with him, and that with the new year the ' Observatory * will 
bear the three united names. 

The Editors will use their utmost endeavours to secure and 
increase the usefulness and interest of the magazine; and with 
that view propose, whilst maintaining all the present features of 
the pubhcation, to give greater attention to two departments which, 
from the nature of the case, cannot be supplied by the 'Monthly 
Notices ' of the Eoyal Astronomical Society. They will endeavour, 
in the first place, to renew at adequate length every astronomical 
work of high importance as it appears ; and, in the second, to 
assist amateurs just commencing astronomical observation, by the 
TOL. vn, 2 I 
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pnblication, from tirae to time, of papers by practical workers 
descriptive of varioua departments of work. It is intended to 
attempt to make the " Notes " serve the purpose of a monthly 
review of the progress of astronomy stiU more fully than iu Iha 
past; and to occaaionally supplement them by an account, historic 
and descriptive, of some important Observatory. The Editors 
trust that by these means they may yet further extend its field of 
usefulness ; and they also hope that astronomers, to many of 
whom the ' Observatory ' has been so greatly indebted in the past, 
will still continue to communicate articles and letters on miscel- 
laneous matters of interest connected with the science. 



MEETING OP THE EOTAL ASTEONOMICAL SOCrETI, 

Priday, 1S84, November 14. 

E. DtTHKiN, F.R.8., President, in the Chair. 

Secretaries : Lieut. -Col. G, L. TTTPMAir, and 

A, M. W. Downing, M.A. 

The Minutes of the la^t Meeting were confirmed. 

Col. Tvptnafi announced that 159 presents had been received 
since the last Meeting. One of these, calling for very special 
notice, is the enonnoua Catalogue of Southern Zone Stars bj 
Dr. &ould. It is the most stupendous work of its kind that bu 
appeared for a long time. There are eome 73,000 stars, imd muiy 
ol these have been observed two or three times. 

r/ie Presidetii. The stars are arranged in order of right astfu- 
aioa, as in ordinary catalogues, and the pkces are thus available for 
astronomers. I think this is one of tf'e greatest contributions 
made to astronomy during the last ten years. 

C'oi. Tupiitatt. There is also a work of a more original kind, It 
ia Dr. Pickering's Photometric Measures of upwards of 4200 
Stars, a work of equal magnitude with the last mentioned, 
have also a wonderful photograph 01 the Cluster in Perseus by ibi) 
Brothers Henry of Paris, taken with an object-glass of -16 metra,. 
focal length 2'i metres, 50 minutes espoaure, and enlarged thres 
times. There is a wonderful degree of sharpness, so much s 
to have the appearance of a chart. Another present was a maximuot 
and minimum thermometer by Dr. Spitta of Clapham. It is hi* 
own invention, and seems an improvement on Six's thermometer. 

Dr. Spitta. It has three limbs instead of two, one being a com- 
pensating limb. It ia entirely different from the ordinary therrao' 

The thanks of the Society were umiuimously voted to tbfl 
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Prof. Pi-ilchard read a paper " On the Photometric compariaon 
of Jjigbt traasmitted bj certain Befracting and Beflectiiig Tsle- 
scopes of equal Aperture." He said that aoioag the stars ocaulted 
bv the Moon in the recent total eclipse, there were observed at 
Oxford four faint stars not in Dr. Dollen's list and not found in 
Hiiy catalogue. One only of these stars was seen in the De-lu-Bue 
reflector or 13 inches aperture, while all we-e observed, during the 
eclipse, by the Urubb refractor of iz^ inches aperiure, and were 
afterwards identified with the same instrument. His attention 
was thus drawn to the question of the relative light capacities Oi 
refracting and reflecting telescopes of nearly equal aperture. He 
found tliflt the received opinions were purely conjectural. Dr. 
Bobinson, the greatest authority on the subject, says in the 
' Monthly Notices,' May 1 876, " W. Struve thought that the Dorpat 
telescope, 9-6 inehea aperture, might be compared with Herschel's 
20-feet reflector of 1 8 inches aperture ; " and he also adds, " We are 
toid that D'Arrest's achromatic of 1 1 inches aperture is \ ery superior 
to Herschel's 20-feet telescope, and almost equal to the great re- 
flector of Lord E0B8," 

He believed that the British AaBociatjon had appointed a com- 
mittee to inquire into the subject; but he could not Pid that they 
had published any report. The observatory at Oxford under his 
direction possessed a photometer especially adapted to solve the 
question, and through the generosi^ of Dr. De la Bue it also 
posaesses two mirrora of nearly equal dimensiojs, one of metal, 
the other of sUver on glass by With. A bst of stars from the and 
to 6th magnitude was prepared, and Messrs. Pluminer and Jenkins 
made the observations with the Grubb refractor and the two reflec- 
tors, all about the same aperture, as follows ; — Each observer, 
armed with his own wedge-photometer and its eyepiece attached, 
noted the point of extinction of each selected star. Five extinc- 
tions of each star were observed in each instrument, the mean 
adopted, and the relative Ugbt capacities computed, as indicated 
in the 47tli volume of the Society's Memoirs. The result is as 
follows ; — The light transmitted by the Grubb refractor (iz^-inch) 
is to the light transmitted by the De-la-Bue reflector (13-inch) as 
I'Sg to I ; the light transmitted by the Grubb refractor is to that 
transmitted by the silver-on-glass mirror (13-inch) as r'5 to 1. 
The average deviation of the individual measures from the adopted 
mean does not exceed the light indicated by -j^-th of what we call 
a magnitude on Fogson's sc^e ; in other words, as much as the 
human eye can distinguish. 1 have not entered upon the general 
question of comparing glass with mirrors, whether of metal or 
deposited silver, but have confined the qneation to the lai^e tele- 
Bcopes vrith which I am necessarily familiar, though I have little 
doubt that they may be regarded as representative instruments. 
Still less am I pretending to decide as to the relative superiority 
of the two forms of telescopes. There are, however, two important 
remarka mode by the late Dr. Bobinson in the ' Monthly NotieeB ' 
2i2 
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to which 1 um dispoHGil to give my entire aasent. The on 
that in proportion as ihe aperture of the two aorta of iiiBtrumeiitB 
are greutlv increaeed the superiority of the hght-traDsmitting 
power of the refractor beeouiea less and leas ; and the other is 
that few persons are probably aware of the considerable Iobb of 
light in its paeaoge through the object-glass on aucount of the b 
perficial reflecTion and tbe absorption of light by material. Th 
loss of hght incrertsea in geometrical ratio with the thickness 
of the glaHs, and tbe augmentation of thickness neceasarily in- 
creases at a rapid i-ale with any increase of aperture. Prom this 
peculiar idiosyncrasy reflectors are free ; and if it were possible 
Buffioiently to increaae the aperture of the object-glass there must 
be at length arrived at a thickness of glass material which will 
absorb more light than is lost by the reflector on the apecidni 
Probably, however, it is practicully impossible for an object-glai 
of such a size to be manufactured and figured : whereas the pos- 
sible limit of the aperture of a reflecting power at the present 
time is not only not attained, but not even, as yet, suspected, i 
have to agree consequently with the late eminent astronomer of 
Armagh, that attention may in the future be directed to tbe in- 
crease of aperture and to the mirrors, whether ]iaraboIic or plane, 
with the extension of our knowledge in astronomical physica. 
Mr. Stinyard, What diameter is the silver-on -glass speculum? 
Prof. Priteliard. They are all about the same — 13 inches ap- 
proximately. The 12^- and tbe 13-inch silver-on -glass Bpeculum 
are comparable. 1 may only quote the concluding remarks by 
Dr. Eobinson in the 'Monthly Notices ' already cited, to tbe effect 
that comparative measures as are here instituted can only bo 
efEeclnally made where the two forme of inBtruments are set up 
side by side, and the comparisons can onlv be fairly made when 
tbe conditions are identical, and when the locality, the light, tha 
object, and the observer are tbe same, and I may add when there 
is no persona! or party bias in the judge. 1 trust these condi- 
tions are well secured in the researches detailed in the present 
communication. (Applause.) The instruments were ^^■orked sida 
by side, the conditions were the same, they are the same stars,. 
and tbe obaervations were made by two utterly unbiassed men 
who had no communication one with the other, and they came to. 
the same result. In a future communication 1 hope to give tha 
results of photometric inquiry into tbe amount of light absorbed 
and scattered by various object-glasses and by glasses in g» 
of various descriptions and various thicknesses. 

Lord Gravjford asked if the reflector was of the Herschelian ra 
Newtonian form. 

Prof. Prilfhard. Of the Newtanian i but this is not an inquiiyj 
what light ia lost by tbe mirrors but by the ttlesoipe. 

Lord Crawford, There are two mirrors instead of one, and you,' 
can use it in another way— for instance, for photography. 

Prof. Priichard. You must permit me to do what 1 can ; I have 
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merely attacked the questign as to the t«leBcopea, aud not aa to 
their photographic power. 

Mr. Brett asked if the photometer waa put in the principal focus, 
and if a ditEerent eyepiece was nsed for each telescope. 

Prof. Pritchard. The photometer carries the eyepiece with it. 
Mr, Common inquired at what part of the cone of rays of light 
the dark wedge was placed. 

Prof. Pfitehard. We pursued the same course as we did with 
our photometry ; but wherever you put the wedge, it wiU not 
prejudice the result. The way it is done is this : — There ia what 
used to he called a Dawes'a eyepiece, a little diaphr^^ with various 
holes in it, and that ia placed in the focus of the teleaoope, the 
mirror, or ohiect-glass. The star's image is formed well within 
ttiat hole, and in front of that is put the wedge which slides until 
it obscures the light, and fay a little mathematical business we 
derive the relative intenaity of the light. 

Mr. Common, I am afraid I have not made myself perfectly 
clear. 

\Mr. Common drew a diagi-am on the blackboard showLig the 
course of the pays near the primary focua of the telescope, and 
asked at what part of the cone the wedge was placed, aud this was 
pointed out by Professor Pritchard.] 

Prof. Pritchard. Without entering on these points, I believe 
the thing ia perfect in. its way. There is a limit to the power of 
obaervation. After all, it ia an appeal to the power of the eye to 
determine when two lights are equal. Now when iu a totally 
different instrument Professor Pickering gets abaolutely the same 
results, they must be accurate. 

Mr. Common, May I ask you to put in your paper the actual 
meana employed, so aa to give sufficient data for any person to 
repeat the experiment aud criticize it fully? 

Prof, Pritchard. Alas for one's immortality I Every single 
thing ia put down — the method, the meastirea, and every thing 
about it-^-in the last Memoirs of the Society, and you have not 
read it. Why, I thought I had rendered mysdf immortal ! 
(Laughter.) 

Mr. Le la Rue. I rise first of all to express my entire confidence 
in the comparative menaures made by Prof, Pritchard, as the results 
1 have obtained of the relative amount of light transmitted by 
refracting and reflecting telesoopea coincide very much with the 
numbers that Prof. Pritchard baa given. Lord Crawford has 
pointed out that the comparison doea not hold good for photo- 
graphy, as we have only one reflection then ; but we have two in 
these eye obaervations. I would also add that the photometric 
comparison between an ordinary speculum metal reflector and one 
with silver on glass does not hold good for photography, for the 
speculum metal reflector reflects more actinic raya than the ailver 
on glass doea, a great number of actiuio rays being transmitted 
through silver, 

Mr. Eanyard. Before taking Prof. Pritehard's paper as affording 
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a stnniUrd of comparison, I should like to know how long ago the m 
silver was deposited, and whether the silver was in its brightest 1 
condition both upon the flat and upon the niirror. If this vras m 
not the case it would entirely upset the belief hitherto existing as I 
to the reflecting capacity of silver for Eght with perpendicular I 
incidence, I should nlao like to know whether the power used on I 
both iustrumente was the same ; if not, the iris of the observer 9 
may have cut oS diSerenl proportionH of the emergent penciL fl 
The light of a star-disk as compared with the illumination of the I 
■ky will difier ; the higher the power the less the Ulumination of ■ 
the sky, area for area. Prof. Fritchard has not told us that tha I 
whole of the pencil was used in either case. The whole of the I 
data must be given before we can compare the two instrnments. I 

Mf. De la Rw. 1 can answer some of those questions. The I 
speculum metal reflector was polished 33 years ago, but it has not I 
Buffered during the whole of that time materially. In fact it is bh 1 
bright now, I dare say, as when I finished it. The With reflector 
is in as bright a state and aa perfect as when it left the maker. 

Mr. Sanyard, How long ago was it silvered? 

Mr. Dela Rut. About three years ago. It is a recent gift to 
the Observatory, and has been very little used. 

Mr. Sanyard. I find a great difference in a few months. Very 
tittle sulphur in the air will in a short time make the silver of a 
yellowish colour. 

Mr. Common said that much depended on the place of the eye- 
pieces, and the power of the wedge to extinguish the light would 
vary in proportion to the superficies employed of the wedge. The 
methods employed were not applicable to determine the absolute 
light. 

Mr. Band Capron said that it would be very desirable that the 
object-glass and mirror should be of the same focal length. 

Prof. Pi-Uchard. They are. 

Mr. Sand Capron thought the great desideratiun was not to 
compare the light passing the object-glass with that reflected from 
the second mirror, bo much as to compare it with the light received 
directly from the first mirror itself without a second reflection. 

Mr. Waters. I take it that the determination of the relative 
light of the stars is an essentially comparative matter, and if carried 
out with the same instrument aa in Prof. Pritchard's method, the 
result wiU probably be correct ; but it does not follow that his most 
valuable series of observations n ill give any data for the comparison 
of two separate instruments. His observations, which are in such 
great accord with Prof. Pickering's, were carried out hy the reflector 
entirely, I believe ; and the method which he employed then is one 
essentially adapted to the def«rmination of relative brightness of 
stars, hut not necessarily adapted to determine the relative trana- 
mitting power of a reflector and a refractor. 

The Astronomer Roifol. I feel much interest in this determina- I 
tion of Prof. Pritchard, and the lively discussion we have had show* I 
how generallythat mtereat has been felt ; but I think a little more ' 
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mformatioti would be useful. There are some points that affect a 
comparJBOD between the reflector aind refractor — the different focal 
length, different angles of aperture, different magnif ying-powers, and 
other circumstances — which would not, however, affect the deter- 
mination of the magnitude of stare made with the eotne instrument. 
These latter are relative, ajid made under similar circumstances; 
so that although Mr. Oommoa may have criticiKed some of these 
points, probably from a misapprehension of the exact circa instances 
of observatioD, it does not follow that any doubt is cast upon Prof. 
Pntchard's results, which, as far as I have examined them, seem 
to be remarltably accurate. At the same time, in this particular 
comparison there are certain data required which are not uecesaary 
in determining the magnitude of stars. We want to know exactly 
where the wedge is p'aced. There seems to be a little uncertainty 
whetlier it is at the principal focus or near it. I am not quite clear 
about it. 

JVof. Priiehard. Mr. Common is right in inquiring about that. 
The Mlroiumier Smjal. Then I have misunderstood Prof. Prit- 
chard; but we still want a few more details, viz, whether the 
magnifying-power was the same in the two cases, and what diai- 
phragms were used, and similar details of that sort. There is one 
point which has not been alluded to. If there are two disks of 
different sizes, but of the same intrinsic brightness, the larger one 
will be extinguished leas readily than the amiiUer. The eye is more 
sensitive to the larger surface, with the same intensity of illumi- 
natiou, than to the smaller one. 

LUut.-Gen. Tennant and Mr. Bidder stated what they believed to 
be the effect of the eyepiece, diaphragms, &c. 

Mr. De la Rue said that each telescope had its own eyepiece and 
raagnifying-power, and that the eyepieces were adjusted to the diffe- 
rent focal lengths of the two telescopes. In reply to Mr. Eanyard'a 
objection, he thought the silver-on^lnss speculum was as bright ■ 
as when it was put in. It is always covered up, and not exposed in 
the telescope. The telescopes are always used with the full aper- 
ture. I would never admit into my observatory any telescope that 
required cutting down at all. 

A Mllow. Unless the focal length of the two telescopes are 
equal the angles of incidence of th on of ay ipon the dark 
wedge are different, consequently th I t h ht s different in 
tixe two cases. 

Prof. PritcAard. The gentlemen ha ra d th se very proper 
objections ; but every one of them has occurred to my own mind, 
and I think they have all been met. In order to obviate all these 
difficulties about focal length, all the photometric work is performed 
with two different telescopes of different apertures and focal length, 
and then by two different lenses and two different wedges, and 
then the apertures again are halved, and every thing is tried under 
Taried conditions, in order that we may not be deceiving ourseives, 
The great object I have endeavoured to secure is this ; that the 
' whole of the light that comes to form the images in the common . 
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focus in the two lenses should enter into the observer's eye. I 
have adopted every possible means to secure this, and to the best 
of my judgment I have secured it. 

Mr, De la Rue, All the observations point to this : the desir- 
ability of making the determinations with telescopes of the same 
aperture and of the same focal length. 

The President, We must be all exceedingly gratified to have 
this paper from Prof. Pritchard, not only for its intrinsic import- 
ance, but also on account of the interesting discussion it has pro- 
du(red. I feel sure that Prof. Pritchard will clear up any point 
which may at present be misunderstood, and that you will accord 
him your thanks for his paper. 

Mr, Stone explained a paper on " The proper motions of the 460 
stars given in the E.A.S. Memoirs, vol. xxxii., when the places of 
Auwers's re-reduction of Bradley's observations are adopted instead 
of BosseFs, with notes of the proper motion of ^i Piscium." 

TJie President. Will any of the proper motions, deduced from 
the old Fundamenta — the large proper motions, for instance — be 
altered? 

Mr, Stone. None of the l{U*ge proper motions will be altered 
except for absolute mistaken. In one or two cases Auwers has 
pointt^d out mistakes. When we compare the Cape observations 
of ^ IMscium inter se^ the proper motion in N.P.D. is very small ; 
but the Capo observations compared with Bessel's Eundamenta 
si ill givo a large value, not much smaller than that given by the 
( linden wich observations; but Auwers's N.P.D., which is some 
1 3 or 1 4 s(H»ond8 different from BesseFs N.P.D., agrees with modem 
ohsorvations without sensible proper motion. 

/*/•()/'. Pritchard iwked whether Mr. Stone had gone through the 
work ot* all iho ol)sen\»r8 from the time of Bradley to the present 
lime, or onlyono or two, because he had found on going over about 
40 stars antl alxmt 17 of the Pleiades that there was a perplexing 
variation in the fundamental determinations of the different? 
observatories. 

Mr, Ston^, No : I have compared the Cape observations amon_ 
themselves, and taking them int^r se we get determinations of 
pri^per motions independent of those that have been found by com- 
parison of the (iriHMiwieh observations with Bradley. On the 
\\lu>U^ then> 1ms Ikvu evnisiderable agreement, but some discre- 
pnneies. L have not attemptinl to compare the whole of the 
riH'ent available material. 1 know that there are, in the results 
ol* ditYeri>nt observatorit>e«. systematic errors, and I should get dif- 
leivnt rt>sults, though ilie differvuees would not be great. If Prof. 
IVitohaaxl asks whether, on the comparison of the determinations 
lit* these piv^HT nun ions, I have applied the systematic corrections 
which ha\o rwvntly ijot nineh into vocue, then, undoubtedly, I 
ha>o di»no nothing of the kind- anvl deliK^ratelv for this reason, that 
what aiv oalKnl svstematie wnwtions arv simply got by comparison 
i\f the rtwni oVs^T\ativ>ns at ditfennit oli^ervatories one with 
another, and bv taking diffvrvUKx^ simply. I always prefer taking 
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the reauits of the different observatories aud comparing tbem and 
BeeiDg how far they agree without eorrectious of that kind at all, 
and theu by noting the dJscrepaocies you can form gome idea 
hether the results can be trusted. 

Mr, Downing. Some years ngo I wrote to Prof, Auw-era on the 
subject of proper motions of Bradley's stars, and he to!d me he 
intended to publish new proper motions for all Bradley's stara de- 
rived from a comparison of the re-reduction of Bradley with the best 
modern obser\-ationa. I believe that this work will be of tha 
greatest value when it reaches us ; but Ihat was five or six years 
ago, and Dr. Auwers said then that he hoped to complete it in a 
few months. 

Tke President was glad that Mr, Stone had brought this Bubject 
forward, for any one who bad been in the habit ofreducing stars 
from one catalogue to the epoch of another would hail the publico- 
tion of more accurate proper motions than we have at present. He 
reraerobered that many years ago Mr. Stone had been prevented 
from going bto the question of proper motions with regard to one 
of the Greenwich catalogues simply because it was eipectcd that 
Prof, Auwers would have published is work ou proper motions about 
that time. That was as far bock as 1868 or 1869, but the work has 
not y«t appeared. He trusted it might soon be completed, bo that 
the workers in observatories might be able to have proper motions 
deduced from the comparison of observations made at Greenwich 
I IJD years ago with those made at the principal observatories in 
recent years. 

The President requested Prof. Adams to give a short account 
of the results of the Prime Meridian Conference. 

Prof. Ada7»s. I have a very short and UBvamisbed tale to tell 

fyou with respect to what we have done. I am only afraid that 
when I tell you the reaidta we arrived at, you will say, How came 
I, you to be so long about it ? I can assure you that although the re- 
Bo]utions we arrived at were simple, it took a good deal of diseussion 
to arrive at them. We were a large body of delegates, appointed 
by different countries ; we numbered about forty, representing 
twenty-four different nationalities. We did nat all speak ihe same 
language, and that created a little difficulty. We had not only to 
make speeches, but to get those speeches reported and printed in 
two langimges — English and French. A considerable amount of 
conectioD was required before the speeches assumed a Form satis- 
factory to those who uttered them ; and several days' interval waa 
required before the next meeting, so that some of us, at one time, 
rather despaired of coming to any conclusion before Christmas. 
But finally we got a little more momentum on the machine, aud 
at length succeeded in passing resolutions which met with very 
general support. The results at which we arrived were perfectly 
satisfaiitory to my mind ; I think we arrived at the right conclu- 
Bion on every point. 

We were not appointed to bind our respective countries to any 
thing. The governmenta that appointed us gave us power to meet 
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and diacuse the matter, and, if we could agree, to recommeDd iat 
adoption to the seFeral countries wliich wb represented, tha 
wsnduaions at whieli we had arrived. And that is all we havo 
done. We have not bound our respective couBtries to auj 
thing whatever, but we hope the different couatriea will see the 
desirability of conforming to the resolutions and adopting theob 
They are very simple. First, that a prime meridian, or iuitMl 
meridian, should be adopted from which longitudes should be, 
counted, and that that meridian sliould he the meridian of 
GtFeenwIch. Seeondly, that there should be a univerj,al time' 
reckoning, founded on the prime meridian of Greenwich ; that 
the time-reckoning should be in mean solar days; and that tha 
origin of the day should be taken at mean midnight on the initial 
meridian. This would introduce a change of usage of some im- 
portance to aBtronomers, but we cannot and do not pretend to bind 
astronomers by our resolutions ; but we decided that the universal 
time should conform to the civil reckoning on the initial meridian 
rather than to the astronomical reckoning; and we recommend 
that aa soon as astronomers and navigators find it practicable^ 
they also ahould adopt the civil reckoning instead of reckoning tha 
beginning of the day at noon. These resolutions were carried by 
a considerable majority. There was also a resolution aa to the way 
in which the longitude should be comited. It would, of course, ba 
counted from the first meridian aa zero. But there were threa 
difEereut courses open, as there ate said to be in x>olitics. The 
first was that the longitude should he counted in the easterly 
direction from zero to 360°, so that it would be an even chance 
whether &reenwich was aero or 360°. The second proposal, which 
found favour with the Americana, was that longitude should be 
counted in a westerly direction inatead of eastward. They would 
prefer that America should have a positive longitude, and going 
round in that way America would come before Europe. The con- 
ference at Bome had decided, on their part, that longitude should 
be counted in an easterly direction from zero to 360°. The 
Americans did not approve of that. It appeared to several of us. 
that it would be better to start from zero on the initial meridian^ 
and count the longitude both east and west, counting it positive ii 
one direction and negative in the other — east positive and weal 
negative ; it did not matter very much which. But, at any rate, 
in proposing to start in both directions we had the advantage o£ 
conforming to the present usage, and therefore it would cause less 
inconvenience and change. It is equally scientific, at least, to aay 
nothing else, to propose to start from zero and go in both direc- 
tions, making a break on the opposite side of the globe &om 
positive 180" to negative 180°; and the break would occur at 
places where it would cause no inconi-enience, because there arS 
no inhabitants to speak of in that part of the world ; and seal 
are already accustomed to change their date at that particular 
meridian. Altogether it seemed to recommend itself to the ma- 
jority at the Conference to adopt that plan ; and a little diplomacy 
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[ entered into the subject, because Morae o£ the representatives 
wanted to go easterly and Bome weaterly, and we agreed to both 

I f/ay», and that settled the matter, 
A Fellow. How about the hours? 

Prof. Adajru. The hours are to be reckoned from zero to 24, 
We all agreed that there eould be no question about that, because 
■■'is clear thattorecton by two twelves would be utterly intolerahle 
I any calculation. We begin at aero nud go to 24 at midnight, 
and then change the day. There will be no want of continuity 
there, because when you get to 24 you drop the hours and change 
the day. 

Mr. Stone thought the Congress had been really successful, and had 
10 doubt that. English astronomers would readily accept the change 
n the way of reckoning time : but he doubted if ordinary people 
would adopt the new reclvoning. and tall i o'clock in the afternoon 
13, and so on, unless an Act of Parliament were procured [No, no !], 
or unless the railway companies adopted the new time Ju their 
' time tables. 

Prof. Adanis. That is the very thing they are going to do. 
They have already, I believe, agreed to abandon the old time in 
America. I may mention that this is one of the great recommenda- 
tions of the change. It is a good deal for railway purposes that 
the change is required. I have myself gone to meet an evening 
train, but, on a more accurate investigation of Bradahaw, have 
found that I ought to hai-e gone in the morning, (Laughter.) That 
uncertainty onght to be aboUshed. No doubt a great improvement 
would be introduced by going to 24 hours ; and I believe that in 
Italy they already do it. I may mention that we do not profess 
to bind ordinary practice or local practice at all. "We passed 
another resolution, which conciliated some people, to this effect, — 
that although we introduce this universal time, we do not at all 
object to the use of local or any other standard time in cases where 
it might be found convenient. And that was partly intended to 
meet the cose of the American railways. They have introduced a 
plan in the United States and Canada by which they obtain already 
a certain degree of uniformity in reckoning the time on the dif- 
ferent railways. The railways of the United Statee extend over 
several hours difierence in longitude, and they found great incon- 
venience from this cireumBtanee on the different lines ; and in 
order to meet it to a certain extent, without departing altogether 
from local hours, they introduced a system which is now general. 
They adopt for railway time the Greenwich time as regards the 
number of minutes, but they alter the hours. For instsnee, in 
those parts of America which are about 5 hours west of Greenwich, 
they take 5 hours from the Greenwich time ; in the parts about 
6 hours west they take 6 hours from Greenwich time, and so on. 
The time therefore differs from Greenwich only by n ferfcain 
integral number of hours, and there is no occasion to think about 
any change in minutes. I mytiplf found the convenience of that, 
for I took uiy w&tch showing Oreenwich time, and had uo occasion 
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to alter it, becauae when I knew that the railway time differed by. 
BO many complete hours, it wax easjr to know the railway tintf 
without any atteratioa of the watch. 

Mr. Stonr, The change will be very small as regards the Etigh'sh 
people, except this change of reckoning up to the 24 hours, Wa 
can hardly expect other people to put themselves to coiisiderabtu 
ini-oQvenience by introducing changes unless we are prepared io- 
accept this small one, so that if this change of time is to be carriti<t. 
out generally, we ought to begui to make the change here. It 
will be au inconvenience at first, but I think the change is likely to 
be a good one ; and while we should not attempt to force it on 
tlie people, we should try and bring it fully before them. TJnlee* 
the railways are prepared to carry out the change, I do not thiuk 
the people would fuUy enter mto it ; but if the railways do it, the 
people will find it more eoovenieut to fall into it than to oppose it. 
The Aitroaomer Ro^jul. Tiiia question was brought before the 
Gieodetic Conference at Home by the Eailway and Telegraph Com- 
panies, and they insisted on some ref'irm in reckoning time. To 
reckon from zero to 24 hours would soon become very simple to 
the public; but it was really for the convenience of the railways 
and telegraphs that this reform wns primarily proposed. 

Admiral Siv E, Ommanney. Ln the Arctic expedition we were 
supplied with chronometers with 24 hours marked on the dials, and 
it was very convenient when there was total daylight for a long 
period, and prevented confusion ; and 1 ahall be glad to see the 
plan come into general use. 

Colonel Tup^nan. Does the Astronomer Eoyal mean to alter the 
mean solar day at Greenwich ? 

The AMtroiiomer Eoyal. Moat distinctly. I propose to adopt it 
from the lat of January next year as far as Greenwich is concerned. 
I think the change will be almost an unmixed advantage to ub, 
because hitherto we have had several different reckonings even in 
an observatory like Greenwich. I imagine that in many other 
observatories thereis the same difficulty. Thischangeof reckoning 
will therefore introduce very little inconvenience to astronomers. 

Lord Crawford. I would say a word to supplement what Prof. 
Adams said about Italy. He quoted Italy as being so far advanced 
as to have already adopted the 24 hours system ; but it is the 
ancient method, an ecclesiastical system, which varied according 
to the time of sunset. 

The President. I am sure we are all obliged to Prof. Adams for 
his interesting account, I think the public may be easily educated 
to reckon their time from zero to 24 hours. We have had for a 
long time at Greenwich, outside the Observatory, and visible to the 
public, a clock-face marking from zero to 24, and persons who are 
in the habit of coming up to the Observatory to set their watches 
are familiar with it. 

Lord CrKtvford. That clock will have to go b.ick 12 hours. 
The President, Tea. 
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Col. Tiipmnn. If a turret-clock is graduated to the 24 hours 
«cale, it will be itopossible to distinguish the hoar. 

Tht AglroYunaer Boyal. I think with Mr. 8tone that we ought 
to fake some public action in this matter by way of advaucing this 
improvement. Wo might pass some resoliitioa approving ot this 
new reckoning from midnight, and urging its adoption generally by 
astronomers as well aa hy railway and telegraph companies. We 
might also urge on our friends in Ireland to adopt the same 
reckoning of time. There may be some difficulty in doing that ; 
hut it has occurred to me that, following the initiatiTe of the 
.Amencanii, they might be asked to tidopt a new Irish time difEering 
by 1 hour eiactly from Greenwich time. 

Lord Crawford. It is very much the same in Ireland as in Italy, 
■where there is a particular time in the towns, but Kome's timo is 
'kept at the stations. 

Mr. Hilger exhibited a new form of solar eyepiece, and ex- 
plained that he had done away with the second reflection, and thus 
improved the quality of the definition, at the same time that the 
light reflected to the eye was diminished by one half, 

Mr. Bam/ard. The chief objection is that the light necessarily 
goes through a great thickness of glass which la unequally heated, 
and unless the glass is verv good optically, the detinition is not so 
good for high powers as when it is reflected from the front 
Bin-face, as in the case of the Herschetian prism. 

The following papers were announced and partly read : — 

6. Davidson. " Occultations of Stars by the Moon, obseryed at 
the Davidson Observatory, San Francisco." 

Communicated by Mr. Gill. "Observations of Comet 1884 
(Barnard) made at the Eoyal Observatory, Cape of Good Hope." 

W.H.PinluTf. "ApproximateElementsof Comet 1884 (Barnard)." 

Sev. T. E, Espin. " A remarkable Configuration of Stars in the 
Milky Way, detected by photography." 

E. B. PoweU. " On the Periodic Time of a Centauri." 

Prof. Pritckard. " Note on a Comparison of the Photometric 
Magnitudes of the same Stars observed at Harvard College and at 
the University Observatory, Oxford." 

Commimicated by Pr*if. Pritckard, " Observations of Stars oc- 
culted by the Moon during the Eclipse of 1884, Oct, 4." 

Commnnicated by Mr. Stone. " Total Eclipse of the Moon, 1884, 
Oct. 4." 

Dr. R. Copeland. " Occultations of Stars obsen^ed at Dun Echt 
during the total Lnnar Eclipse of Oct. 4, 1S84." 

Bev. S. J. Perry. " Total Eclipse of the Moon Oct. 4, 1884." 

A. A. Common. " Note on a Method of giving long exposures in 
Astronomical Photography." 

A, A. Common. " Note on Stellar Photography," 

Dr. J, Morrison. " The Orbit of Barnard's Comet, 1884." 

Lt.-Col. Tupman. " Occultations observed at Harrow during 
the Total Eclipse of the Moon, 1884, Oct, 4." 
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O, Oogou. " 8iir une inegalit^ luDnire h longue periods." 

Rev. S. J. Johitton. "Abnormal Obscurity oE the Mood in the 

late Eclipse." 

W. F. DmtUng. •• The Total Eclipse of (.he Moon, 1884, Oct. 4." 

J. TehbuU, " ObBervations of Comet Btu-nard, 1884." 

The Ballot was then proceeded with, and the following Aetro- 

BOiuere were duly elected Foreign AsBodatea of the Society ; — 

Prof. Th. Brediehin, Moscow Observatory; Prof. Edward 8. 

Hoiden, Washburn Obaerviitory, Madison, Wisconsin ; M. Magnus 

Njriin, Pulk«wa Observatory. 

M. Pietro Baracchi was duly elected a Fellow of the Society. 
The Meeting adjourBed at 10" p.m. 



Meeting of the Liverpool Astronomical Society. 

The usual monthly Meeting was held at the ABBOcSation Hall on 
the loth of November, the President, the Eev. T. E. Espin, BA., 
in the chair. The minutes of the previous meeting haying been 
read and approved, the Secretary, Mr. W. H. Daviea, said he should 
like to take the opinion of the meeting on a question of some im- 
portance. Their continued success, paradoxiiil as it might seem, 
had led them into some fiananeial difficulty. The number of their 
members had increased very rapidly, but it had not kept pace with 
the improvement of their publications. It would seem an easy 
rerned.Y to either reduce the publications or to raise the subscriptions j 
but the Council were very reluctant to do either, as many of the 
papers were of such value that the printing expenses were small 
by comparison, whilst, t* raise the subscription would be to take 
tlie Society out of the reach of the class of amateurs it was intended 
to encourage. They had begun by printing an 8-page pamphlet of 
the Abstracts of their proceedings, and this had increased in site, 
until last month the matter filled 2S pages, besides woodcuts 
and lithographs. Of course this could not be continued without a 
certain loss, and it bad been very seriously considered whether it 
would not be well to issue their proceedings in the form of a 
" Jouma]," aud reserve a portion of the cover for such scientific 
ndvertiBeraents as were likely to meet the requirements of their 
members. It had been feared that such an innovation would leesen 
the dignity of a scientific society ; but in bis eyes it was mars 
dignilied to utilize all their I'esources than to stand liat in hand 
and depend upon donations. 

The President said the course proposed was a bold one ; but ae 
the proHts would be all placed to the publishing fund, every membar 
would I'eceire a direct benefit and he could see no objection to the 
plan. Mr, E. E. Johnson, E.R.A.S., and the Eev. J. Bone (Lan- 
caster) supported the motion, which, after some discussioa, tras 
tskrried unanimously. 
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The President then calied the attention of members to a, valuable 
iresent which had that day been received from Mr. it. S. Newall, 
f .B.S, It consisted of an enlarged copy uf LaaseU's nebula in 
Orion, and as it contained all Herschel'e and Laseell's atars ready 
numbered for reference, he was sure it would be exceedingly uaefu]. 
A paper on " Bpectroacopes to small Telescopes," by Mr. T. B. 
Clapham, was read. He had always been ambitious to see the solar 
prominences with hia 3j'in. Wray, but, from what he had gathered 
from other workers, nothing less thaji 8 prisms to a 6-tn. O.G. 
would show them. However, he applied one of Brciwrnng's s-prism 
direct-vision apectrosiiopes by simply screwing it to a slip, instead 
of a tube, connected to the telescope, and by this simple contrivance 
he was enabled to see the F line reversed and, shortly aftflr, vary 
in. position. He watched this for nearly half an hoar, and duri.ng 
this time it widened to a cloud-like head and then gradually sub- 
sided. 

A paper by Mr. J. BaiendeU, FJt.S., F.E.A.8., was i-ead on the 
new variable star V Boiitis. The star is near DM. No, 2642-1-16°. 
Its range of variation is from 9-2 to 10-2 magn. ;it has a dull orange 
colour, which, however, is subject to slight variation, and its image is 
generally remarkably sharp and distinct. The mean period, derived 
&om seven minima, is 122 days and epoc!i=Dec. 8-2, j88i. Ob- 
servations of four maxima give a mean period uf izo'S days and 
epoch=March 27, 1882. The greatest difference between the 
calculated and observed times of minima is 10*2 days, and the 
mean difference 5-4 days. The corresponding differences for the 
four maxima are only 2*2 and 1'4 days. 

In a paper on the variable star B Ursa) Majoris, Mr. J. Baxen- 
deli, junior, said : — From a series of observations which he had 
made since the 26th of May last, he found that a maximum occurred 
on the 31st of August, or iz days earlier than the time given in 
the ephemeris in the .September number of the ' Observatory ;' but, 
from the results of observations made by his father in the years 
1S57 to 1859 and 1861 and 1863, it appeared that a similar dif- 
ference occurred in 1S59 and that in 1862 the difference was a 
little over 1 r days. Professor Schonfeld and others had also ob- 
served similar irregularities. 

Mr. W. F. Denning, F.fi.A.S., stated, in a papar on a shower of 
meteors from n Aurigse, that on September 22, 1884, he had watched 
the eastern sky for 3^ hours during the period from 10° 40" to 
14" 40" and observed 36 shooting-stars, of which 8 were directed 
from the point a 73° (5-1-45, sliglitly W. of a Auriga. The radiant 
was very sharply defined and furnished meteors of the swift streak- 
bearing class. He had seen this stream with equal distinctness on 
September 21, 1879. On that night he counted 92 ahooting-stars 
in a persistent watch of 5^ hours, from ii'' to 16'' 30", and registered 
8 paths from a centre at a 76° 3-1-44° '• theynearly all left sti^eaks 
and were described as swift. Evidently therefore this epoch of 
23 was a special one as regarded this radiation of 
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meteors from the immediate region of Capella, and the obower 
well degerved re-observation from its ricliness and the defiaitv 
chanicter of the point of its divergence. 

In a carefully prepared and beautifully illustrated paper on Lunar 
Burfacing, Mr. S. E. Ptai advocated & theory as to the origin of 
the circular formations based on the aBsumption that the entire 
phenomenou had been an exceedingly slow, quiet, and cold one, the 
result of expiring energies and the rererse of heated, violent, or 
explosive. It was admitted by astronomers that the Earth, Venus, 
and Mara formed a series as regarded temperature, »if , and moistuM, 
and the Moon seemed to follow next. "With its exceedingly rare 
atmosphere, he took it that the lunar sesa would be fro7.eD over 
while yet the internal temperature was proportionately high. The 
walled plains he took to he lagoons or lakes, the water having been 
slowly raised as moisture and deposited as a rampart aronad tli» 
liquid area. The larger circles had been regarded as seas, whilst 
the smaller were ascribed to volcanic action ; but he claimed that 
they had all one origin, and that the origin admittedly possible 
for the seas was equally so for the waUed plains cral«rs, and 
orat«rlet8. 



Note on the Photometer employed at the Oxford Observatory 
in the Comparison of Refracting and Reflecting Telescopes. 

Some considerable misapprehension of the real construction of the 
photometer used in the »bove investigations was manifested during 
the discussion at the last meeting of the Boyal Astronomical 
Society.; and this I am anxious to remove. Before I regarded the 
photometer aa scientifically applicable to the relative measurement 
of the lustre of the stars, I took especial care that the construction 
of the instrument should be such, that all the light proceeding 
from the star on to the object-glass or mirror must j»asa directly 
through the photometer^wedge on to the retina of the observer. 
As measured by a dynameter, this light occupies on the eye-lens 
of the photometer a small circle of one thirtieth of an inch in the 
case of the refractor, and one twentieth of an inch in the case of 
the mirrors. Close to this luminous circle, which becomes the base 
of a luminous oyUnder when it leaves the lens, slides the photo- 
meter-wedge, and close behind this is the observer's eye, guided 
and restricted by a small diaphragm pierced with a circular hole 
of one tenth of an inch in diameter. The position also of the star 
itself is secured in the axis of the telescope by means of the 
pierced diaphragm of a Dnives's solar eyepucf. I maintain, there- 
fore, that it is not easy to devise, or even to conceive, a photo- 
meter practically more simple or accurate than the one in question. 
Any person taking an interest in the subject, if he will take the 
trouble of comparing the results in Vol. xi. of the 'Annals of 
Harvard Observatory' with those in Vol. xlvii. of the ■ Memoirs 
B.A.S.,' will find that the deviations of the individual measures 
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from the adopted meati measure of the star's magnitude are, in the 
c'ase of the Amerieau instriimeTit, fully double those resulting from 
the English photometer ; and this statement is in nowise incon- 
sistent with admitting the eicellence of the American final results. 
About 1800 stars have now been measured at both observatories, 
of which about 1570 differ by a quantity not exceeding one quarter 
o£ a magnitude, and out of these latter 7 1 7 agree to the tenth of a 
nia,gD]tude. Besuits auch as these appear sufficient to establish 
the scientific value of both instruments. C. E^tchaejj, 



Pending Problems of Astronomy. 

[Continued from p. ]il>.] 

Meteosb and the comets, seeming to belong neither to the solar 
system nor to the stellar universe, present a crowd of problems as 
iffieult as they are interesting. Much has undoubtedly been gained 
during the last few decades, but in some respects that which haa 
been learned haa only deepened the mystery. 

The problem of the origin of comets has been supposed to be 
solved to a certain extent by the researches of Scbiaparelli, Heis, 
Professor Newton, and others, who consider them to be strangers 
coming in from outer space, sometimes " captured " by planets, and 
'forced into elliptic orbits, so as to become periodic in their motion. 
Certainly this theory has strong supports and great authority, and 
jnxrfwbly it meets the conditions better than any other yet proposed. 
But the objections are really great, if not insuperable, — the fact 
that we have so few, if any, comets moving in hyperbolic orbits, as 
.oomete met by the Sun would be expected to move ; that there seems 
to be so little relation between the direction of the major axes of 
eometary orbits, and the direction of the solar motion in space ; 
find especially the fact, pointed out and insisted upon by Mr. 
Proctor in a recent article, that the alteration of a comet's natural 
parabolic orbit to the observed eUiptie one, by planetary action, 
'implies a reduction of the eomef a velocity greater than can be 
reasonably explained. If, for instance, Broraen's comet (which 
lias a mean distance from the Sun a little more than three times 
■that of the Earth) was reaUy once a parabolic comet, and was di- 
Terted into its present path by the attraction of Jupiter, as generally 
admitted, it must have had it^ velocity reduced from about eleven 
mUes a second to five. Now it is very difficult, if not out of the 
queation, to imagine any possible configuration of the two bod'es 
aud tlieir orbits which could result in so great a change. While I 
am. by no meiuis prepared to indorse as conclusive all the reasoning 
in. the article referred to, and should be very far from ready to 
accept the author's alternative theory (that the periodic comets have 
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bei^n ejected from the plutete, «Dd so are not their capfiv 
their children), I atJIl feel lh4t the dilfitiilty urged against tic 
received theory is very real, and not to be evaded, though it i 
powiibly be oventime by future research. 

Still more problematirai is the coustltution of these etnin^^ 
objects of such enormous volume and inconceivable t«nnity, selX^ 
luniinnus and transparent, yet reflecting light, the seat of forc»s:>- 
and phenomena unparalleled iu ail our other experience. Hardly^^ J 
topic relating to their appearance and behaviour can be nam* mz^ 
which does not contain au unsolved problem. The varving int«"s^^ 
sity, polariution. and spectroscopic character of their li^t ; t-,^»- 
configurations of the nucleus and its surrounding nebulosity ; a:^.^^^ 
especially the phenomena of jets, envelopes, and tail, — aU dema,-^^^ 
careful observation and thorough discussion. 

I think it mar be regarded as certain, that the explanation^ of 
these pbenoinena tchen Bnally reached, if that time ever comes, ^^^U 
carry with it, and be based upon, an enormons iucrease in ^3tur ii 
knoivledge as to the condition, contents, aud temperature of inters 

Elanetary space, and the behaviour of matter when reduced t 
iweel terms of density and temperature. 

Time forbids any adequate discussion of the numerous problenii 
of »lcllar astronomy, Onr work, in its very nature iacessanl mkC-^ 
intemunable, consists, of course, in the coatinual observatio ' 
catalt^uing of the places of the stars, with ever-increasing precision. 
These star-places form the scaffold and framework of all other 
uttroiiomical in\eetigaHons involving the motiotia of the heavenly 
budice : they are the reference-points and bench-marks of the 
universe. Ultimately, too, the comparison of catalogues of different 
dat«« will reveal the palhs aud niotioua of all the members of the 
starry host, and bring out the great orbit of the Sun and his atten- 
dant planets. 

Meanwhile, micrometric obaervationa are in order, upon the 
individual stars in different clusters, to ascertain the motions which 
occur in such a case ; and the mathematician is colled upon agaJa 
to solve the problem of such movement. 

Now, too, since the reeent work of Gill and Elkin in South 
Africa, and of Strove, HatI, and others elsewhere, upon stellar 
parallax, new hopes arise that we may boou come to some wider , 
knowledge of the subject : that, instead of a dozen or so parallaxes _ 
of doubtful precision, we may get a hundred or raoi-e relating to 
(itars of widely different brightness and motion, and so be enabled, 
to reach some trustworthy generalizations as to the constitutioa 
and dimensions of the stellar universe, and the actual rat«s of 
stellar and solar motion in apace. 

Most interesting, also, are the studies now so vigorously prose- 
cuted by Professor Pickering in this country, and many otberB 
elsewhere, upon the brightnees of the stars, and the continual ■ 
variations iu this brightness. Since 1S75, stellar photometry has ■ 
become almost a new science. 
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Then, tliere are more than a, myriad of doubJe nod multiple stars 
S «iitcli, aud their orbits to be determined; and the nebulie claim 
een attention, since some of them appenr to be changing in form 
od brightnees, and are likely to reveal to us some «onderEu] 
Berets in the embryology of worlds. 

Each star also ppeaeiitB a subject for Bpec-troscoplc study; for 
Ithough, for the most part, the starB may be grouped mto a very 
Bw classes from the spectrosL-opic point of view, yet, in detail, thu 
pectra of objects belonging to the same group differ coiiaiderabiy 
Old significantly, almost as mueh as biiman faces do. 

For such invealigations, new inBtmraents are needed, of unei- 
.nipled powers and accuracy, some for angular measurement, 
ome for mere power of seeing. Photograpby comes continually 
nore and more to the front ; and the idea aometimes suggests 
iself, that by and by the human eye will hardly be trusted any 
onger for observations of precision, but wiU be superseded by an 
loneat, unprejudiced, aud unimaginative p]at« and camera. The 
ime is not yet, however, most certainly. Indeed, it can never 
Kune at aU, as relates to certain observations ; since the human 
^e and mind together integrate, so to speab, the impressions of 
nany separate and selected moments into one general view, while 
he camera can only give a brutal copy of an unselocted slate of 
ihinga, with all its atmospheric and other imperfections. 

Sew methods are also needed, I think (they are unquestionably 
possible), for freeing time-obser\'atioii8 from the errors of personal 
equation ; and increased precision is demanded, and is being pro- 
gressively attained, in the prevention, or elimination, of instrumental 
irrors, doe to differences of temperature, to mechanical strains, 
aid to inaccuracies of construction. Astronomers are now coming 
o the investigation of quantities so minute, that they would he 
lompleteiy masked by errors of observation that formerly were 
Uual and tolerable. The science has reached a stage, where, as 
iFae indicated at the beginning of this address, it has to confront 
tnd deal with the p(»sible unsteadiness of the Earth's rotation, and 
he instability of its axis. The astronomer has now to reverse the 
tld maxim of the courts : for him, and most emphatically at pre- 
lent', ds minimis curat lex. Besiduals and minute discrepancies are 
lie seeds of future knowledge, and the very foundations of new 

And now, in closing this hurried and inadequate, but I fear rather 
edious, review of the chief problems that are at present occupying 
:be astronomer, what answer can we give to him who insists, Oai 
lonol and requires a reason for the enthusiasm that makes the 
rotaries of our science so ardent and tireless in its pursuit ? 
Evidently very few of the questions which have been presented 
lave much to do directly with the material welfare of the human 
lace. It may possibly turn out, perhaps, that the investigation of 
&e solar radiation, and the behaviour of sun-spots, may lead to 
nme belter understanding of terrestrial meteorology, and so aid 
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agricultural operations and uavigation. I do not s&y it will be | 
so, — in fact, 1 bardJy expect it, — but I am not sure it will not. I 
Possibly, too, some few other aatrouomical investigationa may faci- I 
litat« the determination of latitudes and longitudes, and so belp 
exploration and commerce ; but, with a few exceptions, it must be ] 
admitted that modem astronomical investigationa have not the I 
slightest immediate commercial value. I 

Kow, 1 am not one of those who despise a scientific truth or j 
principle because it admits of an aviuiable application to the affairs j 
of what is called " practical life,'* and so is worth something to the ] 
community in dollars and cents : its commercial value is — just I 
what it is — to be accepted gratefully. I 

Indireotly, however, almost all scientific truth has real commercial | 
value, because "knowledge is power," and because (I quote it not ] 
irreverently) " the truth shall make you free," — any truth, and to j 
some extent; that is to say, the intelligent and intellectually cul- 
tivated will generally obtain a more comfortable livelihood, and 
do it more easily, than the stupid and the ignorant. Inielligence 
and brains are most powerful allies of strength and hands ia the 
struggle for existence ; aud so, on purely economical grounds, all 
kinds of science are worthy of cultivatjoii. 

But 1 should be ashamed to rest on this lower ground : the 
highest value of scientific truth is not economic, but different and 
more noble ; and, to a certain and great degree, its truest worth is 
more as an object of pursuit than of possession. The " practical 
life " — the eating and the drinking, the clothing and the sheltering — 
comes Jlrst, of course, and is the necessaiy foundation of any 
thing higher [ but it is not the whole or tie best or the most o£ 
life. Apart from all spiritual and religious considei-ations, which 
lie outside of our relations in this association, there can be no 
need, before this audience, to plead the higher rank of the intel- 
lectual, testbetio, and moral life above the material, or to argne 
that the pabulum of the mind is worth as much us food for the body. 
Now, it is unquestionable, that, in the investigation and discovery 
of the secrets and mysteries of the heavens, the human intellect 
finds most invigorating exercise, and most nourishing and growth- 
making aliment. What other scientific facts and conceptions axe 
more efEectire in producing a modest, sober, truthful, and en- 
nobling estimate of man's just place iu nature, both of his puny insig- 
nificance, regarded as a physical object, and his towering spirit, in 
some sense comprehending the universe itself, and so akin to the 
divine ? 

A nation oppressed hy poverty, and near to starving, needs first, 
most certainly, the trades and occupations that villfeed and clothe 
it. When bodily comfort has been achiei'ed, then higher ueeda 
and wants appear ; and Ihen science, for truth's own ^e, comes 
to be loved and honoured along with poetry and art, leading men 
into & larger, higher, and nobler life. 

C. A. YODHG. 
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The Planet Mars in 1884. 
M. TBorrvBKiT, who has devoted much attention to this planet 
during the late opposiHoQ, — a specially important one since the TOm- 
paratively unknown northern hemisphere was presented to ub,— has 
published £our of the numerous sketches which he has made, in the 
Septe.nber nutnber of ' L'Astronomie.' The four ha^e been 
aelecied, since the; give a view of nearly the whole o£ the northern 
hemisphere of Mara. M, Trouvelot adds the following descriptive 
notes, Mr. Green's nomenclature being used throughout :— 

" Pig. I, Mar. 16, 7'' ao". To the-south west, the east extremity 
of Hersebel II. Strait (Kaiser Gulf) is seen terminating near the 
Torked Bav (the bay of the prime meridian). On the south-east, 
De la Eue Ocean (Kepler Ocean) is distinguishable, approaching 
almost to the terminator. Bijrton Bay forms the extreme north 
point, situated a little to the west of the central meridian. Be- 
tween the solid mass which abuts on Burton Bay and that joining 
the Forked Bay is n narrow whitish band joining Beer Continent 
(Copernicus Continent) to Phillips Island, A white spot, doubt- 
less caused by vapours, is seen to the south-west and near the edge 
of these great dark spots. The north-polar spot diminishes in 
size, above it ; towards the south is Campani Sea (Faye Sea) and 
Knobe! Sea, which appears very dark, and is sharply detached from 
BoBse Land, which is, however, less brilliant than usual this 
evening. Knobel Sea curves back a little towards the east, towards 
Tycho 8ea, and is separated from it by a somewhat broad, but at 
the same time very indistinct, whitish band. Tycho Sea (LacaiUe 
Sea) forms, at first sight, a dark quadrdateral, which towards the 
top is surmounted by an angular spot of lighter tint, separated 
from the quadrilateral by a whitish band. On the east this 
quadrilateral is to a great extent separated by a whitish band from 
a grey spot which joins the terminator and belongs to Airy Sea. 
To the north-west, on the limb, the extrenuties of LasseU Sea 
and Leverrier Land are visible. 

"Fig 2, Feb. 15, 6" 45°. Kaiser Sea (the Hourglass Sea) just 
crosses the central meridian. As ubudI, it is much darker, nearly 
black, on the eastern side, which is bordered by an irregular very 
bright fringe. Towards the top the bright fringe runs into Tycho 
and forms Cape Banks, which projects a good way into the 
interior, Flammarion Sea on the west ia also fringed with white, 
also Hooke Sea, which is above it. Flammarion Sea is divided 
from Kaiser Sea on the east by a narrow isthmus, which enlarges 
on the south and forms a whitish triangle in the midst of the latter 
sea. The bay forming Main Sea is visible, but very indistinctly. 
Towards the lower or northern extremity of Kaiser Sea, where it 
is very narrow, and where by a swelling at the east i^ generates 
Naamyth Inlet, it would seem that this narrow sea is separated 
from the rest by a amaU white band ; this must be caused by 
tapours or cloads traversing the strait, for I have never noticed 
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this bre.ik hftfore. The nr>rth-polir sp it h Iiar.lured by !Oelsmbre I 
Sea, which, towards the «-eat, is atroiiifiy la'irked, and rises towards | 
the south, where it diminishes angularly near Main S«a. Laplat 
Land saeraa tti eomnmnicate directly with the great Herachel 1. 1 
CoBtinept by a oarrow whitish isthmus. Betwean the eouth-weat 1 
estremity of Main Sea and Hugging Bay a somewhat bright white 1 

"Fig. 3, Feb. 27, ^'' 45". On the south there is seen neai 
limb that part of Manvldi Sea which extends from Burchardt 4 
Land to beyond Trouvelot Bay. The north edge of this long sea < 
is fringed by a iuminous band which follows its numemiB wiudiDgs. 

Slightly to the west of the middle of the immense arc formed by I 
this spot Noble Cape ts cti'iirlv seen, Eoriuiug an indentation of \ 
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dazaling whiteness. Not far from the centre of the dialc a veiyl 
singular grey oval spot is visible, very diffused at the eilges, which I 
on t!i6 east and west is connei-ted with Hoggins and Trouvelot BavK 
by a luirrow and iitdistiuct ETfyisl band, which bends to rise agais- 
towards them. This singuTsr oval spot wag eertaiiihj not vtn&X iiM 
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1877, 1878, ami 1879, iiiA^ii M„rf mig ,»>irh nmr-fi- u.= *. This 
oval spot is ftko ounneuted witli Blaiiildi by another Diirrow 
^yiah band wliich ruos north and suulh, and which I have often 
(ibsirved before. From ibe edges of the north-polar spot two 
angular spots are seen projectiug towards the south. 

" The more easterly one runs towards the oval spot in bending 
towards the west, and becomes eCfiinpd a litile before reaching it. 
The westerly forms a very decided curve, and returning ugnin 
towards the east, gradually fades awaj' and is united to the oval i^pot 
by a scarcely perceptible baud. 

" A bright white spot, curved and atreft^hing almost to the limb, 
is visible to the west of this spot. 

" Fig. 4, Mar. 2, 6'' 40™. To the south, the western part of 
JM^araldi Uea is visible, Trouvelot Bay forming an angle a little to 
the east of the central meridian. Uu the south-west, ^uit^ close 
to tbe limb, is the large narrow spot, which comes from the south 
Bad eads under Terhy tJea. A faint greyish spot, already described, 
fans from Trouvelot Bay, eulivrgiug and curving towards the west, 
^Fhia spot joins Maraldi by a narrow faint greyish band, a little to 
the west of Trouvelot iiay. The north polar spot is surrounded on 
the south by a large dark spot (doubtless Oudemann Sea), which 
turns upward towards the south, and ia soon divided by a narrow 
whitish band. Continuing from thence, but less distinctly, it forms 
an angular spot with edges very ditfused and difficult to trace. 
To the east of Oudemann ISea, near the limb, Funtaua Land ia visible, 
thituffh not very bright. To the west of this sea, and a little above 
the polar spot, is an elongated white spot very easily visible, 
■ whieh is bright near Oudemann Sea, and becomes fainter a.i it 
approaches the limb, with which it becomes confused. The point 
where the terminator meets the south edge of the planet is dearly 
imdhited, for the curve instead of being elliptical, as it should be 
were this part of the surface perfectly spherical at this point, 
forms a very distinct obtuse angle, which indicates a consideruhle 
elfvation of the surface at that point. This part of the edge 
appears also more luminous than the other parts." 

M. Trouvelot points out in addition that the dark spots are far 
larger, more numerous, and better defined in the southern than in 
the northern hemisphere of Mars, and that certain spots are variable 
in shape and tint. " As yet we have not sufficient facta to decide 
mth certainty as to the cause of these changes, whether they result 
from an effect of illumination or whether they are rather produced 
bf the variations of seasons, by rains, mists, or clouds." 

* [The otbI spat 19 the Ooeanus Fluviua of the 1E77 miLp of Scbiaporelli, and 
the three oanals conneoting it wili Maraldi Saa are hi» Titaniun, LceBtrygoaiim, 
and Ojclopum. Tbej were DbBorved by Sohiaparelli on several ocooaiong in 
1877, ThBOceanuBmuriiiB wasdiatinotlj aeen m 1877 at Greenwiah, but the 
oannl* were not detected. The Cjclopiim was seen on 1879, Hov. 1 1 and ii, 
and the entire diatrlcb waa figured on iSSi, Jan. 9, almost precise!; as M. 
Trouvelot boa depicted it. It was likewise seen under much the aame aspect 
during the 1^77 opposition at Fotsdam, and during iE7i)by the LitB Mr. C. 
B. SurtoiL — EniTOB.] 
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Results of Observations of the Variable Star 8 Corona. 

WttxxE engaged some months ago in reducing and discussing my 
obsei^Yations of this variable, George Knott, Esq., P.E.A.8., kindly 
conxnauDicated to me the results of his observations, to be used, in 
conneietion with my own, for a redetermination of the star's 
eleirxents. I have therefore "combined the two series in the fol- 
io wixig Table, the first column of which contains the initials of the 
obsexvers, the second the observed dates of maximum, the third the 
obs^ived magnitude, the fourth the number of days between these 
^^^xdma, and the fifth the number of included periods. The tabu- 
T^t^d dates of the maxima marked B.K. are the mean dates of the 
^^^^o observers. 



Observers' 


Obserred dates 


Observed 


Interval 


No. of 


Initials. 


of maximum. 


magnitude. 


in days. 


Periods. 


B. 


1864, Aug. II 


67 






B. 


1865, July 17 


&6 


340 


I 


^ B.K. 


1866, July 27 


7-8 


375 


I 


B.K. 


1867, Aug. 13 


&6 


382 


I 


B.K. 


1868, Julv 21 


6-7 


343 


I 


K. 


1869, July 16 


7*2 


360 


I 


K. 


1870, JiilV 8 


6-5 


357 


I 


K. 


1 87 1, July 4 


6-8 


361 


1 


K. 


1872, July 21 


7*4 


3^3 


I 


*K. 


1877, June 3 


7*o 


1778 


5 


B.K. 


1878, May 27 


6-8 


358 


I 


B. 


1880, May 26 


7-2 


730 


2 


B. 


1881, May 30 


6-4 


369 


I 


B. 


1882, May 9 


7*4 


344 


I 


B. 


1884, April 30 


6-6 


722 


2 



Treated in the usual way these data give 
Mean Period =360*416 days, Epoch=i873, June 27*0. 

Comparing the dates of maxima calculated from these elements 
Avith the observed dates, we have the following differences 
<C-0):- 

— 1-78 + 0-32 + 7*o6 
+ 18*64 -{- 3*74 — 2*10 
4- 4*o6 -{- 3*i6 —10*68 
-17-52 -19-46 -f 5*74 

— o-io + 4*64 + 4*58 

It wiU be seen from these numbers that the period is subject to 
considerable irregularities, which occasionally produce deviations 
from the calculated times of maximum amounting to about one 
nineteenth of the whole period. 
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Photographing the Solar Corona. 

TiiK rosults obtained in the 1882 Eclipse Expedition showed that 
th(j li^ht of the solar corona is very rich in blue and violet rays; 
and it was this discovery that led Dr. Huggins to attempt to pho- 
to<^niph the solar corona without an eclipse. That such a feat was 
|)(>sHibln, and might eventually be accomplished, had been expected 
(?v4;r sincii it was found possible to observe the prominences on 
any IliKJ (lay ; and if the coronal spectrum had consisted of a few 
bright lines, as tlH3 spectrum of the prominences does, it would have 
Immmi ac(r()inplishe(l long since. It was obvious, however, that since 
IJH' sjxM'triim of the coronal light was mainly continuous, the 
giM'attT the disporsion used, the less likely was the corona to be 
Ht^panittJil fi'om tho atmospheric glare that overpowered it. In the 
first alttMii])t,s to soo the prominences without an eclipse, coloured 
glass4»s wiTo made use of without success ; but this method seemed 
iiio only ono available for tho corona, and it was in this direction 
thai Dr. llnggins oxperimentcd as soon as the photographic record 
of \\\\} coronal spectrum indicated what part of the spectrum was 
likely to ^ivi» the gn\atest chance. Blue glass was first used and 
then a solution of permanganate of potash, with results that 
appeannl to Iv smvessful. l^ut the use of any such media waa 
deeiiledly objectionable, as they were likely to induce a scattering 
of nivs fiH>m tlio imago of the Sun itself ; this objection Dr. Huggins 
was himself the tirst to acknowledge : and he ai^ed, since phoiO- 
i:raphic tilms are themselves only slightly acted upon by any but 
\\w Mue and violet rays, wheiv is the necessity for an absorbing 
mevlium at all ? He sixm found that he could get upon his plate 
the eoiNMia. or, tv^ v^^poak K\*is decisively, a coronal appearance round 
the Sun, without the blue irlass or permanganate; and when I 
was sen I out to Switzerland to put the process to a practical test, 
\ was nv»t even prvnided with ihonu tor so long as they were used 
tliere lould be little vvi'taiurv of the character of the results, even 

* 

it' the al^>erlHni: miHliuiu was not i\^a!ly inimical to the process. 

The ■:.':. ;.:."v ot :he mefruxi rests upon the process tamiliar to 
phv^uv;:':rj^':iers as " iie'chto'.iini; vx^utnist." Three deinves of light 
and sV.ae.v* ha\e to Iv Ta'xOLi into A^nsideration : — 
.".0 /.;:h: ot v.e S.i-.k 

:. rhv^ >.j;;.: et t'le vv^^v.a rt^i/.tv rv.\v. bv .^j:n:os;»hrric irlar^. 
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This latter defect might practically be disregarded. Though 
photographers are aware that de/elopment extends not only down- 
wards into the film, but also around the particles acted upon by 
light, this does not take place to a sufficient extent to induce a 
corona-like appearance round the limb of a greatly overexposed 
photograph of the Sun, or it would also be present in pictorial pho- 
tography to such an extent as to greatly mar the definition of the 
"highlights." Photographers who have had any experience in 
t^^king interiors, know that their only enemy is " halation." 

" Halation " Dr. Huggins overcame by the well-known method 

®' backing his plates with asphaltum dissolved in benzene or tur- 

pontiiie, a compound bearing the more familiar but less aesthetic 

^**ttie of " Brunswick black." Dr. Huggins's corona photos were 

objected to by some on the ground that unevenness of backing 

^^ht have something to do with their appearance. Such an 

objection, howe;^er, could only have been put forward by those 

^hose experience of halation marks was limited, and who had 

^f^^^ tried what the result would be by taking a photograph 

ot the Sun under such conditions. Happily, one of the results of 

^y Swiss expedition has been to remove this objection entirely. 

<4 j^^© other method was proposed for doing away with both 

1 l'**^ation" and any possible " lateral development." This was to 

^c^ out the Sun's image by using a disk. This method was 

^ ^^"fc adopted by Dr. Huggins ; but was not only tried by myseK in 

jj^^^tzerland, but put into daily use — with what advantages one 

^^th's observations testify. 
(j x,^ ^he first difficulties disposed of, the separation of the corona from 
|-j^^ atmospheric glare had to be effected ; and though the difference 
^^V/een the brightness of the glare and that of the corona and 
^^e together would be very slight, Dr. Huggins showed that it 
?^ld be done, and in a very similar manner to that by which two 
^^ces of paper so near alike in whiteness as to appear identical, 
'?^y l>y 8. series of photographic operations be represented side by 
^^e, the one white and the other black. The sky can be impressed 
l^on a plate in a small fraction of a second. To get the corona 
^^inforced as it is by the atmospheric glare, the exposure must be 
^ little less than would be necessary for the atmospheric glare 
^•lone. A well-restrained developer gives the brighter parts of an 
^^age a fiu'ther advantage over the other, and very slow develop- 
ment should enable the action to be stopped at any moment, 
-txitensification after development heightens contrast stiU further. 

I should not have ventured to give the foregoing explanation at 
^Xich length in this paper, but for a prevailing idea amongst astro- 
nomers that photography is so purely mechanical, that one has 
^nly to focus something on the plate, keep it there till it has had 
^umcient exposure, put it into a developer, fix it, and the thiug is 
^one. Without some such explanation, it would have been 
:^ece8sary to detail my own work in Switzerland at considerable 
\ength; and, besides, one is naturally inclined to ask — ^If the 
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abHorbin^ medium is not essential to the process, why was not the 
corona photographed before? I venture to think that, had an 
nHtroiiorner and a photographer worked together, they would not 
have done it, and that Dr. Huggins accomplished it only because 
h<? was both. 

Dr. Ilu^^ins was only able to get the corona on very rare occa- 
sioiiH in England, the atmospheric glare being usually too great. 
Not only is the air cleans in Hwitz<}rlaiid generally, but I was sent 
to Ihe jiifFel, and had to erect my observatory at an elevation of 
alM»ut 8500 feet. The instrument used was constructed by Grubb, 
and had a reflector of speculum-metal of three inches working 
aporturo and about six feet focus. The total length of the instru- 
nirnt was nearly twelve feet, the light being allowed to fall down 
a tuiN) containing a number of diaphragms placed a few inches^ 
apart, the Hun being brought to a focus near the centre of the 
iiiHtrunient, where a rapidly moving shutter passed close to and ia 
front of the sensitive plate. The whole was well blacked within 
and Hwalhcd without in flannel and swans'-down calico to prevent 
any convcction-curr*»nts inside. A cap was fitted on the front of 
the tubtN and was only removed when an exposure was about to be 
nuido. Several kinds of plates were used, chloride of silver giving 
th(« \xM n'snlts, the maximum point of sensitiveness of this com- 
pomul iHMiig in the ultra-violet. Bromide of silver, which has its 
nmxinnini nlH>ut (il, came next in the quality of results, whilst on 
iodide of silver (mnximum below G) little or nothing could be 
obtained. The corona therefore appears to be richer and better 
able to oven\nno the glan^ of the atmosphere in the violet; but 
tlu» j»n\*^tt»r facility for obtaining contrast with chloride-plates has 
also to Iv taken into account. 

'I'lie chief ditlicnlties 1 experienced at first were purely mecha- 
nical, and wen^ mainly due to the shutter, which, passing across 
the Sun*s im«in\ gave rise to false detail by reflection from the 
ihIi:^^'' of the flaps, when it was not kept \\ell blacked. When the 
disk was tritHl. thert^fon\it was so mounted that the shutter passed 
Ivtwtvn the disk and the siMisitive film. It was, moreover, a little 
lari::t^r than the Sun's imagt^ and was well blacked, so that there 
could neither Ix^ diffraction fr^nn its edires nor any appreciable 
rxMhvtion towanis the mirn^r, and in aiidition it rendered halation 
\ni|H^ssiMi\ The ri^snlt* so far m,ny be thus summed up : — 

». As would Iv e\|HVt<\i, the results are beit<*r than had been 
v^btaitunl i\\ Kusjland. in spito v>t the red haze which hns been always 
pi>^s<MU T>>nnd the Sun, and which visitors to Switzerland have 
\\Mn\n«MU<Hi on in s<^voral of the foientific iournals recentlv. 

:. Kesults en the same day are almost, if not quite^ alike, both 
♦. ^'\ disk and ♦• ;?V».;. 

;. Vho \VT\^na \anes nu>n^ or l^ss from dav to dav. 

J. r^e ouviTx^r the viav the K^::-or the re>u!:s. 

s. Vho scries extends o\cr a jvrvxi of two moiithss. 0!>e inonih*s 
w>\;>,s \n*.x^ tT>v fi\>m offos.^:* \1\%X ri\:;i;re eliniinaiion. 

C. RkT Wool*. 
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CORRESPONDENCE. 

To the. Milor of ' The ObseniaUyiy.' 

The first recorded English Eclipse. 



It caDDot be a matter devoid of aatroaomit»l curiositj to 
Dotit-e ■whicti was the first eclipse that is recorded as hsTing been 
'®en in our own land. None of the Moon is mentioned until the 
year a.d. ^34. But for the first one of the Sun we may go back 
^^"ti centuries earlier. The 'Chronicon Scotorum' gives an eclipse 
tot- Ireland in the year 493 ; but as none in that year or in the 
P'^vioHs and subsequent ones will answer, it is evident there is 
*<*»ne error. In 538, the ' Sason Chronicle ' records that " the Sun 
J^^B eclipsed fourteen days before the Calends of March from early 
^^oriiing till nine." Caleidation affords an eclipse that will just 
^^'Swer tfl the circum stances. 

- la 540, however, another solar eclipse is mentioned in these words 

*l the ' Saxon Chronicle ' — " In this year the Snn was eclipsed 

^^^ the 12th of the Calends of July, and the stars appeared full 

■^^igh half an hour after nine ; '' or, to use the words of the Chronicle 

^^f Holyrood — " A.n. 540. The Sun was once more echpsed on tbe 

*'*elftfi of the Calends of July, and for half an hour the stars were 

~^isible from the third hour of tbe day till nearly the sixth." This 

^^Vist have been in the days of King Arthur, and two years before 

"**© died at Glastonbury. It seems to have been a fruitful year in 

^^lestial sights, for Matthew of Westminster informs us that "real 

"lood rained out of the clouds," probably signifying a red aurora, 

^lad Bo the first recorded aurora in our land. The year was also 

**iarked by the appearance of a bright comet. It will be noticed 

^Inat more than a mere record of the eclipse is given. It seems to 

*i»ve attracted much attention. The phrase " the stars appeared " 

^ives the same difliculty as is involved in taking the eclipse of 

^^,c. 431, as that in which Thucydidea says " some of the stare 

fttone out," for the eclipse of a.d. 540 covered barely two-thirds of 

"tbe Bun's diameter in England. It is hardly likely that the account 

%it the appearance of stars refers to something seen in other lands. 

^gain the eclipses of i860 and 1870, the last large ones in our land, 

■were not sufficient to bring out stars, though five-sixths of the 

Sim's disk were obscured on each occasion. One is led therefore 

to search other years ; and in 536 there was an annular eclipse of 

the Haa, in themiddleof theday, on September i. The magnitude 

of this eclipse satisfies the record far better than that of 540. The 

tinie given as " half an hour after nine " is little to be regarded, 

{cH* the same Chronicle in describing the echpse of 1140 says it 

WHS " near the noon tide of the day when men were eating,' and 

calculation shows that it was about 3'' p.m. If this conjecture be 

correct, then 536 marks the year of the first recorded eclipse in this 

country. Faithfully yours, 

Melplasti Vicarage, Bridport, S. J. JoH^fBOK. 

18I4, Nov. 4. 
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CorrespotJ (fence. 

Fireball in TtoUigkt. 
Sib,— 

This evening at 5" 28^°' \ was fortuiiate enough to witness 
the appearance of a very fine meteor one third of the diameter of 
the jVioou, interiBely white in coloui", tinted with green at the edge. 
Course from about 10" below f Ureie Majoria almost to a jioint 5° 
below Areturufl. It must have pasaed iwrosB iz Can. Venat., a; 
star then invisible from twilight. Ihiration four seconds ; slightly 
pear-shaped, with mouientarv train. It disappeared and reappeared 
once. Seen against a dark sky, the illumiuation would have been 
superb. Faithfully yours, 

Melplash Vicarnge, Bridport, 8. J. JOHH8OS. 

1884, Nov. J. 

Alleged Eclipse at the Death of Nerva. I 

Sra,— ' 

Although doubtless many of your readers are following with 
iutorest Herr F. K, Q-insera investigations on eclipses, perhaps a 
few words may be acceptable concerning that which is stated to 
have occurred at the time of the death of the Emperor Nerva, if 
only on account of the decisive evidence it affords that we must bo' 
cautions in assuming, when we read in ancient authors of an 
^kXeii^k ^i\lov, or " defectus soils," that an eclipse of the Sun is 
necessarily to be understood as having taken place. 

The FsQudo Aurelius Victor, speaking of the death of Nerva, 
says ; — ^"eoque die quo interiit, solia defectus fnctus est." 

Now Nerva died, in ail probability, towards the end of January in 
A.D. 98, and no eclipse could have taken place that month. Daring 
the year two solar eetipses took place, of which the one (on the 
2 1st of March) Herr G' i"el finds was only central in North America, 
Iceland, and (towards sunset) on the coast of Norway, so that it 
could scarcely have been noticed in Central, still less in Southern 
Europe ; whilst the other, on the 13th of September, passed onjy 
over the great Southern Ocean. 

Nor should we mend matters much by supposing that there is a 
ni>s.ake in the historic date of the death of Nerva. In a.d. 97 no' 
CO is^c'erable eclipse of the Sun took place, and in a jj. 96, though 
there were two, they were both visible only in America. 

Seyffarth contends that Domitian was assassinated in the year 
97, and that the deaih of Nerva, 16 months afterwards, occurred 
in the year 99, not 98 as is generally supposed. Ho then endea- 
vours to identify the eclipse with one which took place on the 
3rd of September in the former of those years. But Herr Oinsel 
shows that the line of centrality of that ecUpse passed over Central 
Africa and the Indian Ocean, and that the effect at Eome was even 
more trifling than in the caae of that of March 31st, a.d. gS, 
Another tot^ eclipse of the Sun took place indeedearlierinthejBaf 
on the loth of March, but it was not visible in any part of 
Europe. 
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Whflst onoe move on tiie sobjocsr of ecHpses. I eaimot 
&om expieasiiig mr eoncimenfse iridi ProL Xevocxmb in donbdng 
very much wliedier I3ie i^ieDcmeDoii sfiKted br Xcaioi^an ^^Am- 
baas,' iiL 4) to lure iaikea. plaoe ^viieii tiie Persxans liook Tjanssa 
{the modem ^^inirad) from 1^ Modes, wms rBalbr an eclipse of 
^be Son as hsB been Bi^ypoBed, mud for nrliidi tkke dite bx. 557, 
^J i^tii, has been •wn griftii. Yours futMcllT, 



NOTES. 

^Phe Cafe CAXAiiOGrs fcmi 1850. — A caxalogue of 4810 stars for 

J^^ epocsh 1850 has just been issued hv H,M. Stationerr Office. 

i^j^ catalogiie has been ocHnpiled from obsenr&tions made at the 

^^Pe Obserrstoy dming tbe years 1 849 to 1852 under the direction 

^-^ tbe bUe Sir Thomas Madear. The neoessair reductions were 

^l^hed on by Mr. Stme during bis rears of office st the Gape, and 

r^^^ \irQtk baa been finished and published br his successor. Dr. G^ 

^^^^ rig^t-aaeenHion obsernUions contained in the catalogue were 

^^^de witii Dollfflid's Transit, whidi was mounted by P^ows in 

^j^^2 8 ; and the Xortb Pdar Distances were obsenred with Jones's 

^^?^^^:ral Girde, mounted in 1839. Prom a comparison of the star- 

'^^^c^es in the Catalogue with those in the Cape Catalogue for 

^^^o, it appears that the agreement in XJP J), is satis^toiy, there 

"^^^g a practicaUy unif mn difference (within the limits of error) 

most of the separate XJP.D.'s between the catalogues through 

^ range of polar distance orer which the observations extend. 

[^^t the comparison in right ascension is by no means so satis- 

)r7, as there are considerable discordances, depending not only 

ILA., but also on polar distance, which Dr. GUI hintB may 

se from the non-rerersible character of the Cape Transit-Circle, 

it is possible either that the coUimation of the instrument may 

I^t remain constant at different altitudes, or, less probably, that 
le observations may be affected by lateral refraction, caused by 
ie non-symmetrical position of the wings of the building with 
ispect to the instruments. At aU events, Dr. Gill finds that 
^liere is more marked difference depending on N.P J), between the 
^^.A.'s of the Cape and Greenwich Catalogues for i860 (when pon- 
^eversible instruments were employed) than in the 1840 catalogues, 
^hen reversible transits were employed at both observatories. 
And a comparison of the B.A.'s of the Cape and Greenwich Cata- 
logues for 1850 appears to bring additional evidence to show that 
the BA.'s of the Cape Catalogue for 1850 may be accepted with 
considerable confidence. This^ of course, raises the very important 

\ question as to what is the cause of the discordance between the 
ILA.'s of the Cape Catalogues for 1850 and 1880, a matter which 
doubtless Dr. Gill wiQ investigate further. A. M. W. D. 

TOL. yn. 2 H 




Tns Pbuu Uebisus CmmaDcx.— The Wwfauigton Priiw= — - 
Meridian ConfenDce dooed on Xoraaber t. Ob tlie questioo 
roekooing longitode, the Confcgrence mrened the dedsiou of t 
Ueodetic- CotJereDce beU at Bomea^^ar a^, and resolved that 
nhould be coonted trvta GKenwidi m fxAh directioDB, and tber— 
fore only ap to iSo^, longitude tasl to be pi*», ami longitude west 
bo miuut. Tbe hours of the uaJTena) day, trfaioh is to commences^ 
Greeuvicb mean midnight, are to be counted itom o" op to z _ 
Am the agtrouoinical day now conuueuces with mean noon, a chanza 
will have to be made in this respect ; this the Astrouomer E<fc. - 
(iroposea to make, so lai as r^ards the fioj-al Obsenatoir, on -% 
first of January ntat, from which date the Greenwich astrt^iM 
mical and civil days will be the same. 

Tub Total Lubae Ecupse of 18S4, Oct. 4. — The oc»?ibJ1- 
tiouw nHcribed to the Eadcliffe ObserTatoi-y in the table given*. 
p. 338 of the Kovember number of the ■ Observat«rj' were n 
obaerved there, but at the other Oxford Obsen-atory — the Oxf oni 
University Obaervatory, under the direction of Prof. Pritcharii. 

New Southeer Double Stabh. — Mr. H. C, Euasell, fcie 
Government Astronomer at Sydney, has recently published a List 
of [46 double stars discovered by himself and his assistant ^£r- 
Ilargrave at the Sydney Observatory. 

a Centauiu. — With reference to the recent measureB of th^^ 
ouiebrated binary given by Mr, Tehbutt in the October number -^™ 
the ' Obaervatory,' the following comparison with the poaition-aiigj:::^ 
and distance computed from Mr. Downing's elements ('Month.-- Jn^M 
Noticee,' 1884, March) may be of interest, the compntoiion beiEtf 
made for the mean date of Mr. Tebbntt's observations, viz. 1884-55^ 
and the simple mean of the measures being taken :— 

Coitiputea poBition-annle 2oo'''3. Computed distance ia"-ji. 
Observed position-an^e igy^-S. Observed distance i2""93. 

The last day for depositing ehronometera at the Eoyal ObseM 
vatory, Greenwich, for the forthcoming Annual Trial, will t 
Monday January 5, 1885. Chronometers for trial may t'* 
deposited diu-iug any morning of the preceding week. 

Appticatiou for permission to send ohronometera for trial ma»' 
be made to the Hydrographer, Admiralty, London, S.W., not latC 
than December 20, 

A New Minor Planet, No. 245, magnitude 
on 1884. Oct. 27, by Herr Palisa at Vienna. 
340 has received the name of Vauadis. 

Mb. Geubb's paper on " The Adjustment of Equatoreal Tele- 
scopes " wiU appear in the number of the 'Observatory' for 
January next. 



r'5, was discover*/ 
Minor Planet No. 




W^.y VariabU Stan. 388 ^ 


1 JlfamHw aftd Minima of VarUthU Stan In 1884, December. J 


1 M, Bignifles maximum : m, minimum. H 


K2&— 4'4 K Qeminorum, M. 


Dec. 17-7 i Geminorum, m. 


■■Be W Tirgim,^, M. 


19-9 W Virginis, M. 


^^^P S Tauri, M. 


2o K Canis Minoris, M. 


^^^^|f5 T MorLocerotix, m. 


22 S VulpecultB, M. 


^^^ B Coroaffi, m. 


22 U Capricortii, M. 


6 B Caucri, M. 


22-7 i Geminorum, M. 


7-5 C Geminonim, m. 


23 B Lyra, m, 


117 W Virginis, m. 


23 W Scorpii, M. 


12 B Aurigra. m. 


26 S Aquilffl, m. 


12 8 Pegasi, M. 


27-8 i Geminorum, m. 


12 T Monocerotia, M. 


28 8 Uraie Majoria, m. 


12-6 K aeminomm, M. 


29 T Caasiopeiic, ni. 


14 U MoQooerotis, M. 


29 E Cetl, M. 


17 S I^niB, M. 


31 VVirgiDis,M. 


.7 8 Cygni, M. 


31-5 T Monooerotis, *n. 


Variablea of 


Short Period. 


a Oephei. 


,Aqua». 


X I^iiri, ™. 


3Libwij,ni. 


df 


d. 


h m 


b m 


Dec. 1-25, M. 


Dec. 3-4, m. 


Dec. 2 15 58 


Dec. 3 6 55 


6-65, M. 


5-8, M. 


6 14 50 


5 14 46 


10-45, Wl. 


10-6, m. 


10 13 42 


10 6 29 


iS'TS''"- 


17-8, m. 


14 12 34 


12 14 20 


i7;3S,M. 


20-z, M. 


18 II 27 


17 6 3 




^7-3, M. 


22 10 19 


19 13 54 


2275IM. 




26 9 II 


24 5 37 


26-55, '"■ 


XT Oephei, m. 


30 8 4 


26 13 28 


28-15, M. 
31-85, '". 


h m 
Dee. 2 4 38 


S Oanori, m. 


31 5 " 


4 16 28 


h Di 


U OoroiuB, m. 


W Sagittarii. 


9 kS 7 

. 14 15 47 


Dec. 6 19 2o 
16 6 58 


h m 
Dec. 1 4 37 


Dec. 2-6, m 


19 15 36 


25 18 35 


4 IS 29 


5-8, M. 


24 15 6 




II 13 II 




29 14 45 




18 10 54 


X SagiLterii. 






25 8 36 


d. 


Algol, nf. 




28 19 27 


Dec. 1-7, w. 


h m 






4-6, M. 


Dec. 2 10 39 




^^^^1 


8-7, ™. 


5 7 28 




^^^^1 


11-6, M. 


16 18 44 
19 IS 32 

21, 9 10 
28J 5 59 




1 




^^^^fl 



884 Elements for Comets. — lapetm and Saturn. [No. 92« 



E^hemeris far Bhuik^s Comet. 
By Dr. O. BACKLTJin). 



Berlin B.A. 

Midnight h m b 

Deo. 1 22 43 42 

3 " 43 ^9 

5 " 43 24 

7 a* 43 *9 

9 12 43 42 

II 22 44 4 

13 *3i 44 34 

15 " 45 12 



Deo. 

O t if 

+4 19 3» 
+4 II 22 

4-4 4 " 

4-3 58 o 

-1-3 5* 46 

+ 3 48 30 

+ 3 45 " 

4-3 4» 48 



Berlin B.A. 

Midnight. h m s 

Deo. 17 22 45 59 

19 22 46 52 

21 ' 22 47 54 

23 " 49 3 



25 22 50 18 

27 22 51 41 



29 22 53 n 



3i< 



22 54 47 



o 
+3 
4-3 
4-3 
+3 
4-3 
+3 
4-3 
4-3 



Deo. 

i 

41 

40 

41 

42 

44 
47 
5^ 
55 



ji 
21 

49 
II 

»5 
31 

27 

13 
46 



Ephemerisfor Comet 1884 c {Wolf)*. 
By Dr. A. Keuegbb. 



Berlin B.A. 

Midnight h m s 

Dec. 2 23 25 9 

4 *3 30 18 

6 23 35 28 

8 23 40 38 

10 23 45 48 



Deo. 


Berlin 


B.A. 


Dec. 


i 


Midnight. 


h m B 


/ 


-4 59*8 


Dec 12 


. 23 50 59 


-5 57-9 


-5 14-8 


^4 


. 23 56 10 


-6 47 


— 5 28*0 


16 


I 21 


—6 lo'i 


-5 39-6 


18 


6 32 


— 6 14*0 


-5 49*5 


20 


II 43 


— 6 166 



Differences of Bight Ascension and Declination between lapetus 
and the Centre of Saturn. By A. Mabth *, 



lapetus — Saturn. 



Greenwich 


a— A. 


^-D. 


Greenwich 


a— A. 


5-D. 


Noon. 


8 


tt 


Noon. 


8 




Dec. I . 


... - 6-8 


-f-134 


Dec. 17. . . . 


-41-4 


-114 


2. 


lO'I 


121 


18 


41-5 


127 


3- 


• • 13-5 


108 


19. . . . 


41*2 


140 


4- 


167 


93 


20. . . . 


407 


152 


5- 


19-8 


78 


21 ... . 


39*9 


162 


6. 


... 22-8 


63 


22. . . . 


38-8 


172 


7. 


. . . 25-6 


47 


23.... 


37*4 


180 


8 


. . . . 28-3 


30 


24. . . . 


• 35*7 


187 


9- 


. . . . 307 


+ 14 


25.... 


33*9 


192 


10 


... 33'o 


- 3 


26 


• 317 


197 


II 


. . . . 35'o 


20 


27... 


29-4 


200 


12 


. . . . 367 


36 


28... 


. 26-8 


201 


13 


. . . . 38-2 


53 


29. . . 


24*1 


201 


14 


. . . . 39-4 


69 


30... 


21*2 


200 


15 


. . . . 40-4 


84 


31... 


. i8-2 


197 


16 


— 41*0 


- 99 


' 32... 


• -i5'o 


-193 
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Aatronomical Memoranda, 
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Greenwich Mean Times of the East Elongations of the Seven 

Inner Satellites of Satv/m, 

-Note, — ^In the case of Mimas, which can only be seen at elonga- 
^<^n, the times of those elongations, both East and West, which 
^'^ visible at Greenwich are given. 



^^i3iAs(East). 


EirOKLADTJS. 


Tbthts. 


DlOlTB. 


r^ ^ 


h 


h 


h 


"ee. 5 14-4 


Dec. 2 3*o 


Dec. I 8-6 


Dec. 2 6*1 


6 13*0 


3 11-9 


3 5*9 


4 237 


7 II-7 


4 20'8 


5 3"i 


7 1 7*4 


8 IO-3 


6 57 


7 0-4 


10 I I'O 


9 8-9 


7 14-5 


8 21*7 


13 47 


10 7-5 


8 23-4 


10 19*0 


15 22-3 


II 6*1 


10 8-3 


12 i6*3 


18 15-9 


21 14*8 


II 17*1 


14 13-6 


21 9-5 


22 13-4 


13 2'0 


16 io'9 


24 3*2 


23 I2*0 


14 io*9 


18 8-2 


26 20*9 


24 io'6 


15 19-8 


20 5*5 


29 i4'6 


25 9-2 


17 4-7 


22 2*7 




26 7-8 


^8 13-5 


24 O'O 


• 


27 6-5 


19 22*4 


25 21*2 


Ehea, 


p_^ 


21 7-3 


27 18-5 


Dec. 3 2 '7 


':;;;^l£Afl(West). 


22 16*1 


29 15*8 


7 15*0 


^~^^ec. 12 i6-o 


24 I'O 


31 13*1 


12 3*2 


13 14-6 


25 9*9 




i^ i5'5 


14 13-2 


26 i8-8 




21 3*9 


15 II-8 


28 37 


Titan. 


25 i6'i 


16 io'4 


29 12*6 


Dec. 3 7*1 


30 4*4 


17 9-1 


30 21-5 


19 3*4 


34 16-7 


18 7-7 








19 6*3 








29 15-0 


Htpebjon. 






30 13-6 


^ov. 29 6*9 






31 12-2 


Dec. 20 10*0 







The following table will furnish the means for inferring roughly 
i)he distances and position-angles of the satellites from the diagram 
given on page 272. 



Position-angle of 
Minor Axis of Bing. 

Nov. 29 354° 29' 

Bee. 9 354 34 

19 354 39 

29 354 45 



Semi-major axis of 
orbit of Titan. 

Nov. 29 2o8'''9 

Dec. 9 209 '6 

19 209 '4 

29 ....".. 208 '4 



Astronomical Memoranda^ 1884, December, 
Equation of Time : — Sun hefofre Clock, Dec. i, 10" 33"; Dec. 1 1, 
6™ 17'' ; Dec. 21, i"" 23" ; Dec. 31 {after\ 3"* 32". 
Sidereal Time at Mean Noon:— Dec. i, 16** 42" 59'; Dec. 11, 
25" ; Dec. 21, 18*^ i« so« ; Dec. 31, i8>^ 41" i6". 



17** 22" 



Astronomical Memoranda. 



[Nb.9^« 



Heliogr. DO-ordiantes o 

centre of diet 

tint Long. 



7..--I9 55 3 SO 1318 -014 30631 

12 20 o 3 50 116 o 52 240 39 

17. ...20 4 3 SI S 49 I 30 174 4^ 

22 ao 7 3 S3 6 27 28 108 S4 

1885. 27.... ao 8 3 S7 42 2 44 43 3 

Jan. I 20 8 4 1 i 35 -3 19 337 11 

The poaition-angles of the Sun's axis and the co-ordinates of the 
centre of the disk are given for Greenwich Mean Kot 
Mwm. 



27 

38 



«(». 




rises 


h m 




h m 


.18 SO 


Dec. II 


■14 34 


. rises 


12 


.15 38 


■ 5 " 


13 


.16 40 


. 6 17 


14 


.17 40 


. 7 29 


15 


.18 36 


. 8 44 


16 


. arts 




r? 


. 4 21 


\\ 10 


18 


■ 5 " 




19 


. 6 6 


.13 ^8 




■ 7 5 



,18 43 



; last Quarter, Dec. 
" 2S°; First Quarter, Dec. 25, i 



; PuU' 



E.) 



Full Moon, Dee. 

New Moon, Dec, 17, 1 

Moon, Dec. 31, 17" 26". 

Mercury in 8agittariu8, at greatest elongation (2< 
Dec. 17* 14'', stationary Dec. 25* i''. 

Venus a morning star, in conjunction with the Moon Dee. i^ 
22". Diameter; — Dec. i, i3"'7; Dec. 31, i2"'i. Iliiumiiat«d 
portion of disk 0-826 on Dec. 15. 

Dec, I, E.A. 14'' 6°'8, Dec. 10° 42' S., tr. 21* 24*", rises 16'' i 
31, 16 34 -8, 20 39 S., 21 55 17 4 

Mars an evening star, in conjunction with the Moon Dec. 18'' 7*. 
Diameter: — Dec. i, 4'''8 ; Dec. 31, 4"'8. Illuminated portion of' 
disk 0-993 on Dec. 15. 

Dec. I, fi.A. 17" 46'°'7, Dec. 24° 17' 8,, tr. 1'' 4", sets 4" 51" 
31, 19 27 -I, 22 58 S., D 46 4 42 

Jitpiier in Leo, stationary Dec. 21*6". Diameter; — Dec. i, 
35"'S; Dec. 31, 38"-9. 

Dec. I, K.A. 10" 29°'6, Dee. 10° 30' N., tr. 17'' 44", rises 10" 47" 
31, 10 31 -s, 10 27 N., IS 48 8 so 

Satam, in opposition to the Sun Dec. 11'' 1 
Dec. I, E,A, 5" 24"-o, Dec. 21° 42' N., tr. 12" 39", riaea 4* 35* 
31. 5 13 -6, 21 3S N., 10 30 ■ " 



^^^^^K^^^^^^Attrotiomicat Memoranda. 387 ~ 


^^^^m Outer Ring. lunar Bbg. Ball. 


^^^B Uaj. Axis. Min. Axis. Maj.Aiu. Min. Aiii, Dism. 


^^^m- 19 46"'54 2o"'9o 3o"'9S i3"'90 >8"*6 


^^Ke south Bide o£ the rings is visible, the eleyatioD of the Earth 


^^^■e their plane on Dee. 19 being 36° 41' S., and of the Sun 


^■49' B. 


^^Wrantw, in quadrature Dec. 23" iS". 


^■c. I, fi.A. 12" 9"'-7,Dec. 0° 15' S., tr. 19" aj", risee 13" iS'" 


^H 31, 12 II -9, 28 8., 17 28 11 22 


^HjVie^func. 


^Hec. I, H..A. 3" iS-'o, Dec. 16- 23' N., tr. lo" 33", rises 3" 3" 


^m 31, 3 IS -3. 1*5 14 N.. 8 33 sets 16 4 


■ PAc»om«.(l. ^H 


■ a. M. T. 


0. M. T. ^^H 


■ 


^ m ^^1 


■ Dec. I 12 44 J. ii. Ec. D. 


Dec. 17 IS 2J. ii. Tr.l^^ 


■ 16 3J. i.Ec.D. 


17 45 J.i. Oc.B. 


■ iS II J. iiOc. R. 


17 52 J. iii. Tr. E. 


■ 2 14 38 J. i. Tr. I. 


17 57 J.ii.Tr. E. 


1 16 47 3. i. Tr. E. 


18 12 38 J. i. Tr. I. 


1 3 10 51 B.A.C. 1930 


14 57 J. i. Tr. B. 


f 0«. H. 335°- 


19 12 12J. i. Oc. B. 


f 13 iJ.ii.Tr.E. 


12 ag J. ii. Oc. E. 


^H 14 4 J. i. Oc. It. 


23 7 52 B.A.C. 7986 


^^^B 4 15 35 ^ Oeniinoriuu 


Oc. D. 102°. 


^H Oc. D. 84°. 


24 16 10 J. i. Ec. D. 


^^^1 16 44 \ Oeminorum 


17 27 J. ii. Tp. I. J 


^B Oc. B. 254'. 


17 57 J- iii- Tr. I. J 


^^1 6 12 14BXC. 3122 


25 14 27 J. i. Tr. I. 1 


^^V Oc. £. 201°. 


16 47 J. i. Tr. E. 1 


^H 15 43J-;u-^-c- 


26 10 39 J.i. Ec.D. ■ 


^^M 7 10 16 T Leonid 


14 I S. i. Oc. E. ■ 


^V Oc. U. 212^ 


14 57 J. ii. Oc. B. ■ 


^H 8 15 19;. ii. Eu. D. 


27 ri HJ.i.Tr.R ■ 


^M 17 56J.i.Ec.D. 


28 II 26 J. iii. Oc. E.B 


^H 9 16 20 J. i. Tr. I. 


ag 8 34 63 Tauri ■ 


^m 18 39 J. i. Tr. R 




^H to 12 24 J. i. Ec. D. 


8 40 B.A.C. ^SS^t 


^H 12 34J."-Tr. 1. 




^V 14 6J.iii.Tr. E. 


30 8 27 iisTauri^H 


^P 15 30 J. ii. Tr. E. 




^m IS SS J. >■ Oc. E. 


)7 34 130 Tatui^^l 


. ,, :3 7J-i.Tr.E. 


Oc. D^^l 


14 IS 33 J. iv. Oc. D. 


31 12 29 J. iv. Oc.^^H 


IS 17 55 J.ii.Ec.D. 


13 33 26Gemii^^H 


17 14 16 J. iii. Tr. I. 


Oc. D.^^| 


14 17 J. i. Ec.D. 


18 4J.i. Ec.^^H 


The angles are reckoued from t 


le aypareat N. point towiu^^^^l 


right of the Moon's inverted image. Es^^^^H 




Monlhty. Price One Skillmg. Foai-free 14s. fier annum. 

THE ILLUSTRATED SCIENCE MONTHLY: 

A PoriJUiB. MuiiziNR or Knowledcie, Riskaiicu, Triibi,, ihd Intentiok. 
Edited bj J. A. WESTWOOD OLIVER. 
This Magazine cODtaina Articles hj the must eminent HriterB on Bconomin, 
Oeognipbf and TraTel, Bural A&ira, QtLrdeniiig, Farming, Foreilij, 
Health, ABtrODomy and Met«orologj, Mathematics. Physics, Photography, 
Ohomirtry, MioroBoopy, Botany, Eatomiilogj, Zoologji Anthropology, 
Geology, Arcbsology, Nuinimuatica, Engineering. Techuotiigy, Ajoateur 
Mechanics, Turnery, WorliBhop Appliances, KoreltieB of Invention, and 
dcala, in fact, with every branch of SdenCB in the widest aenso of the terra. 
New bool:s are revimred, and an oihaustiTe " Ohronicle of Scionee " records all 
interegting ifema of news, A Portrait of an eminent " Leader of SoJence'' 
it ciFsn each month, together with a brief biography. A department 
under a reaponaible editor ia deroted to Ohees. 
The UluBtratione are made a special feature, heing more pcofuee in number and 
beautiful in execution than has ever yet tieen attempted in a sciei " 
periodical. ^^^^«™™^.^^^_^^^ 

'' Especially remarkable for the clearnc.HS and beauty of ita illuBtratioui 
Jltualraiid Lmdon Neas. 

" One of the best and most ynluahle of the journals devoted to aciencf 
NrtBcoi/ia Otaaiaele. 

" The oontributorB are of the flrel rank, and the subjects are treated 
popular manner." — Mancheeter Soening News. 
" A more inviting magazine we have rarely Been."— if. S. Daily Mail. 
" The best and cheapest soienca periodical published." — Modern Sodeij/. 
Volume I,, bondaomely bound in cloth, price 6b. 

A SBCTKIM IB BPECIiLLY DEVOTED TO FSACTICAI. ASTRONOIIY UtD METBOEOtOGV. 

Luudon : DAVID BOQUE. 3 St. Marl.m's Place, Trafalgar Square, W.O. 



SOLAR PHOTOGRAPHY. 

The " Pbkfected " Obsektatort Dry-Plate, prepared specially for 
Solar Pkotography, has been the only plate used at the lioyal 
Obaerratory, Greeawich, duriug the last two years. 
Tlie Silver Modal of the Photographic Society of Groat Britain and 
'2 other miidalB have been awarded this aeaj^on for pictures 
taken on the " Perfected" Dry-Plates. 
The Abtrondukb KoYiL, in hia Eeport to the Board of Viritors read 
June 3, says:— 

" Since tlie beginning of December gelatine dry-platee have been used instead 
of the old wet-plalB process. They are more ctinvenient in use, and appear 
to give as good average results." 
W. H. OoLE, Esq,, MJ... Deputy Superintendent Indian Siurvey, writes ;— 

■' The drv-plates ^ou sent Us at the requeat of the Aatronoiuer Koyal ban. 
proved highly saliaiactury." 

Sole Makers— LEO ATKIHSOH & CO., Photographic Chemists, 
2So Dkochley Koaii, S.E., & 121 Ghfj-.^wirji IIoab, Gkki-jiwich, S.E. 



AHNXTAI. SUBSCRIPTION 

(ineludiru/ postage). 
Fbi- the fjnittd Kingdom : — Twelve Shillings. 
For Foreif/n Countrits : — Fourteen ShiUingB, or 3;J DoUara. 

Post-Oifice Orders payable at Nelson Street, Greenwich, S.E, 



